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TO 

att*  °r  TC  (NAVAIDS  Evaluation  Section,  AV  638-6384) 


7  April  1983 


XRACALS  letter  82/66L-347  to  amend  TRACALS  Evaluation  Report,  80/66S-244 


TO  See  Distribution  J 

r - — 

1.  The  1866th  Facility  Checking  Squadron  was  tasked  to  perform  a  special  evaluation 
of  the  Solid  State  Instrument  Landing  System  (SSILS)  at  Tinker  AFB,  Oklahoma,  and 
produce  an  amendment  to  the  TRACALS  Evaluation  Report  80/66S-244.  Authority  for 
this  action  was  HQ  AFCC/FFNM  (now  ATTE)  letter  dated  27  September  1982 
referencing  CCD/LGM  message  2321 10Z  September  1982.  The  purpose  of  the  evaluation 
was  to  update  the  last  TRACALS  Evaluation  Report  after  a  frequency  change  of  the 
SSILS  and  to  look  at  a  localizer  scalloping  problem. 


2.  The  results  of  the  ground  equipment  checks  indicated  the  localizer  was  operating 
within  technical  order  (TO)  specifications.  The  phasing  of  the  course  and  clearance 
systems  of  both  transmitters  was  optimized  prior  to  the  flight  evaluation.  Analysis  of 
the  localizer  facility  siting  reconfirmed  that  line  of  sight  coverage  of  the  runway 
threshold  was  limited.  The  hump  in  the  ground  elevation  immediately  in  front  of  the 
antenna  array  reduces  the  signal  strength  in  the  area  of  the  restriction 
evaluation  conducted  by  the  1866  FCS  reconfirms  that  the  on-course  si 
gradual  bend  outside  the  middle  marker  and  becomes  scalloped  as  the  aircraft  flies 
inbound.  The  severe  scalloping  on  the  localizer  crosspointer  trace  results  from  localizer 
signal  reflections  off  the  buildings  along  the  east  side  of  the  runway.  Sideband  energy 
transmitted  from  the  antenna  array  strikes  the  flat  vertical  surfaces  of  these  buildings 
and  is  reflected  at  an  angle  equal  to  the  incident  angle.  This  results  in  sideband  energy 
being  present  where  a  sideband  null  should  exist  on  centerline;  this  is  approximately  in 
the  area  from  one  nautical  mile  beyond  the  middle  marker  to  touchdown.  This  energy, 
depending  on  the  path  length,  adds  in  phase  or  ^ut  of  phase  to  the  C+SB  component  to 
produce  an  alternating  condition  of  predominating  90  or  150  hertz,  resulting  in  the 
observed  scalloping.  The  terrain  conditions  amplify  the  reflection  problem.  The  terrain 
immediately  in  front  of  the  localizer  array  rises,  which  causes  screening  to  become  a 
factor.  The  Runway  17  threshold  is  approximately  30  feet  below  the  localizer  line  of 
sight  coverage.  The  terrain  is  relatively  flat  in  the  direction  of  the  buildings  that  cause 
the  reflections;  therefore,  the  energy  from  the  reflective  surfaces  that  combines  with 
the  direct  energy  on  course  is  higher  in  magnitude  than  would  be  the  case  if  the 
intervening  terrain  allowed  line  of  sight  coverage  of  the  Runway  17  threshold. 
Excursions  on  the  crosspointer  trace  exceed  AFM  55-8  tolerances  as  can  be  seen  from 
Attachment  5.  The  reflection  off  of  the  large  hangar  doors  on  building  3102  are  most 
likely  the  cause  of  the  localizer  alignment  measurements  exceeding  these  tolerances. 
Analysis  of  reflection  cancellation  methods  such  as  cancellation  wires  and  corrective 
"cosmetic"  panels  indicate  the  cost  of  such  methods  would  be  greater  than  their  benefits, 
especially  since  the  Runway  17  SSILS  is  a  Catagory  I  system.  The  restriction  "localizer 
unusable  from  middle  marker  inbound"  should  remain.  As  mentioned  in  the  original 
report,  an  approximate  30  percent  reduction  in  the  severity  of  the  scalloping  can  be 
accomplished  by  widening  the  course  width  from  3.3  to  5.0  degrees.  This  non-tailored 
course  width  would  be  in  accordance  with  AFM  55-8,  Change  32,  para  217.3206. 
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3.  The  glide  slope  was  operating  within  TO  specifications,  as  revealed  by  the  facility 
ground  equipment  checks.  The  flight  evaluation  indicated  the  glide  slope  met  AFM  55-8 
flight  inspection  requirements  as  a  Category  1  facility.  A  step,  at  times,  was  noted 
above  path  which  made  determination  of  a  repeatable  path  width  difficult.  No 
significant  glide  slope  performance  deficiencies  were  detected.  A  fly  down  indication 
was  noted  from  Point  B  to  threshold.  Terrain  in  the  first  Fresnel  zone  is  the  most  likely 
cause.  The  original  report  provides  further  discussion  of  this. 

4.  Attachments  4  through  8  of  this  letter  reflect  the  current  changes  in  equipment 
operating  conditions  due  to  the  frequency  change.  The  SSILS  frequency  change  did  not 
change  any  of  the  narrative  of  the  previous  TRACALS  Evaluation  Report.  Please  ensure 
the  contents  of  this  amendment  are  disseminated  to  ail  users  of  this  report  within  your 
unit.  This  letter  should  be  attached  to  the  previous  report  for  future  reference. 
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DEPARTMENT  OF  THE  AIR  FORCE 

HEAOOUANTENS  AIN  FONCE  COMMUNICATIONS  COMMAND 
SCOTT  AIN  FONCE  BASE.  ILLINOIS  S222S 


FFNM 

Special  TRACALS  Evaluation, Tinker  AFB  OK,  AN/GRN-29  (CCD/LGM  232110  Sep  82) 


1866  FCS/TE 

Request  you  provide  a  team  to  support  the  subject  evaluation.  Team  should 
be  available  to  gather  and  assemble  data  during  the  flight  check  which  is 
tentatively  scheduled  for  26  or  27  Sep  82.  Data  should  be  gathered  which 
will  allow  you  to  amend  Report  No.  80/663-244. 

FOR  THE  COMMANDER 

4kotoi  C 

RICHARD  C.  DAVIS,  Col,  USAF 
Director,  TRACALS  Management 
DCS/Air  Traffic  Services 
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^0T5 J :  SPECIAL  TRACALS  EVALUATION  TINKER.  AF 6  ANFGRN-29 
REQUEST  A  SPECIAL  TRACALS  EVALUATION  Be  CONCUCTEO  CURING  THE  MEEK  OF 
27  SEP-3  CCT  f 2  CN  THE  TINKER  AFR  AK/GRN-29  TQ  UROATE  THE  CEC  8C 
EVALUATION  REPORT  ANO  RESTORE  THE  eACILITV  TO  SERVICE.  PRESENTLY 
THE  ILS  IS  OUT  OF  SERVICE  OUF  TO  PA  1 NTENANCE  CHANGING  THE  FREQUENCY 
TC  PROV I  f>£  T1NKEP  AF9  WITH  DISCRETE  FREQUENCIES.  THIS  LCCALIZER  HAS 
A  RESTRICTION  FROM  THE  MIOOLE  MARKER  IN  DUE  TO  SEVFRE  SCALLOPING. 

WE  FEEL  IT  IMPFRATIVE  TC  GET  A  FRESH  LOOK  AT  THE  LOCAL I2ER  TO  DETE®- 
-1NE  THE  OPERATIONAL  CAPABILITIES  AND  LIMITATIONS  OF  THE  SYSTE"  AT 
7HC  MEW  FREQUENCY  ANO  PUPLISM  AN  U°OATED  REPORT  FOR  FUTURE  REFERENCE. 
THIS  CONFIRMS  TELECOM  WITH  MR.  CONLEY  AFCC/FFK.  MR.  SMITH  19B5CS  ANC 
MR.  RA®  NES  THIS  OFFICE. 

RT 

*2  9*3 


NNNN 


routine 


NLN  9931 

27  SEP  1902 


Atch  3 


* 


FREQ  SEP 


CLP  MONITOR  2 


mMmmmmmm  i 


UM|«  I  0.997  *  0.01 


NOT!  1.  RIMRINCI  RRADIMOS  MAY  VARY  AS  MR  FACILITY,  CHICK  TO  11R4-2ORM10.3. 


Pape  2  of  8 


FAR  FIELD 
MONITOR  1  TESTS 


SPECIFICATION 


snnnnnxEM 


TRANSMITTER  NO.  2 


DISTRIBUTION  UNIT  CHICKS 


COURSE  DU  C*S» 
AMPLITUDES 


753HTSHJ53I 

»&fc 


CHECK 


»UJtl 


eiuii 


SPECIFICATION 


0.147  -  o.m 


0.147  -  0.173 


CHECK 


7L(J9) 


•LUO) 


8U  (J  7) 


4LIJ6) 


3LU8) 


2L(J4) 


1L(J3) 


SPREAD 


REMARKS 


Measurements  indicated  on  this  page  were  spot  checked  but  not  recorded. 
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1.  Special  inspection  for  frequency  and  identification  change  of  RWY  17  ILS. 

2.  All  periodic  with  monitor  requirements  met  during  this  inspection. 

3.  Localizer  remains  restricted  as  per  reported  dated  5/19/80. 

4.  Published  frequency  111.3. 

5.  Simultaneous  operation  of  ILS  systems  not  authorized. 
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1.  SUMMARY 


1-1.  Background.  Wilcox  Electric,  Inc.,  began  the  installation  of  the  AN/GRN-29 
SSILS  at  Tinker  AFB  in  December  1977.  An  official  Federal  Aviation  Agency  (FA A) 
flight  inspection  was  requested  to  commission  the  facility  in  November  1978.  The  glide 
slope  was  commissioned  as  an  unrestricted  Category  I  facility.  However,  the  localizer 
was  restricted  and  declared  "unusable  below  300  feet  within  1.0  nautical  mile  (NM)  due 
to  localizer  reversals."  The  DD  Form  250,  Material  Inspection  and  Receiving  Report, 
was  signed  by  Electronic  Systems  Division  (ESD)  since  Wilcox  Electric,  Inc.,  had  met 
their  contractual  obligation.  The  commander  of  Tinker  AFB  was  hesitant  to  accept  the 
AN/GRN-29  Solid  State  Instrument  Landing  System  (SSILS)  since  its  operation  was  not 
consistent  with  the  base  operational  requirements.  ESD  requested  the  Traffic  Control 
and  Landing  Systems  (TRACALS)  Engineering  Branch  of  Southern  Communications  Area 
(SCA)  to  do  an  engineering  analysis  of  the  localizer  at  Tinker  AFB.  This  analysis  was 
completed  in  May  1979  and  concluded  the  cause  of  the  restriction  was  reflections  from 
buildings  3001,  3102,  and  3105.  The  effects  of  these  reflections  were  minimized  by 
positioning  the  antenna  nulls  using  the  stacking  method  and  rephasing  the  system  in  the 
far  field.  The  facility  remained  unrestricted  from  May  1979  to  July  1980.  The 
distribution  unit  was  replaced  in  June  1980  and  the  FAA  restoral  flight  inspection 
restricted  the  facility  "unusable  from  the  middle  marker  inbound."  SCA/FFN  then 
requested  the  1866  FCS  perform  a  special  TRACALS  Evaluation  of  the  Runway  17 
localizer. 


1-2.  Evaluation  Profile.  A  Special  TRACALS  Evaluation  was  conducted  during  the 
period  8-20  December  1980  on  the  Tinker  AFB  AN/GRN-29  SSILS.  The  purpose  of  the 
evaluation  was  to  determine  the  operational  capabilities  and  limitations  of  the  system  in 
its  installed  environment  and  determine  the  exact  nature  and  cause  of  the  restriction  to 
the  Runway  17  localizer.  The  special  evaluation  was  requested  by  SCA  to  determine  why 
the  facility  was  restricted  inbound  from  the  middle  marker.  To  define  the  entire  system 
capabilities,  tlx1  glide  slope  facility  was  also  evaluated.  The  evaluation  consisted  of 
three  phases:  ground  equipment  checks,  facility  siting,  and  flight  evaluation.  The  ground 
equipment  checks  determine  if  the  facility  is  operating  within  technical  order  (TO) 
specifications  and  what  actions  are  necessary  to  optimize  the  system.  The  facility  siting 
was  evaluated  to  identify  any  possible  interference  to  the  radiated  signal.  The  flight 
evaluation  determines  the  exact  nature  of  the  radiated  pattern  and  defines  the  f lyabili t v 
of  the  system. 

1-3.  Localizer: 

a.  Siting.  The  AN/GRN-30  localizer  is  sited  at  the  south  end  of  Runway 
17/35.  The  antenna  array  is  situated  on  a  wooden  trestle.  The  elevation  of  the  antennas 
is  just  above  the  crest  of  the  runway  overrun,  which  lies  1000  feet  north  of  the  antennas 
(see  page  A5-1).  Large  buildings  are  located  east  of  the  localizer  and  are  oriented 
parallel  to  the  runway.  Although  these  buildings  are  not  specifically  in  violation  of 
AN/GRN-29  siting  criteria,  it  is  generally  accepted  that  they  should  not  be  within  10°  of 
the  runway  centerline.  These  buildings  are  less  than  1000  feet  from  the  runway  at  an 
angle  of  about  if  °  to  the  localizer  centerline.  The  terrain  in  the  direction  of  the 
buildings  does  not  slope  up  as  much  as  in  the  direction  of  the  runway.  A  drawing 
depicting  the  building  locations  is  on  page  A 6- 1. 


b.  Evaluation  Results.  The  results  of  the  ground  equipment  checks 
indicated,  for  the  most  part,  the  localizer  was  operating  within  TO  specifications.  The 
phasing  of  the  course  and  clearance  systems  of  both  transmitters  was  optimized  prior  to 
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the  flight  evaluation.  Transmitter  two  requires  additional  cable  cutting  to  center  the 
course  and  clearance  sideband  phasers.  Analysis  of  the  facility  siting  indicates  all 
antennas  do  not  have  line  of  sight  to  the  threshold.  A  rise  in  the  ground  elevation 
immediately  in  front  of  the  antenna  array  causes  a  reduced  signal  strength  in  the  area  of 
the  restriction.  The  flight  evaluation  revealed  that  the  on-course  signal  begins  a  gradual 
bend  outside  the  middle  marker  and  becomes  scalloped  as  the  aircraft  flies  inbound. 

c.  Conclusions.  Severe  scalloping  on  the  localizer  crosspointer  trace 
results  from  reflections  off  the  buildings  along  the  east  side  of  the  runway.  Siting 
conditions  amplify  the  reflection  problem.  The  terrain  immediately  in  front  of  the 
localizer  array  rises,  causing  a  reduced  signed  strength  on  course.  However,  the  terrain 
conditions  in  the  direction  of  the  reflections  are  relatively  flat.  This  means  the 
reflected  energy  is  higher  in  magnitude  than  would  be  the  case  if  the  terrain  slope  were 
consistent.  Excursions  on  the  crosspointer  trace  do  not  exceed  AFM  55-8  tolerances,  but 
as  occurred  in  the  past,  slight  variations  in  equipment  performance,  variations  in  flight 
inspection  measurement,  and  position  of  the  large  hangar  doors  on  building  3102  will 
likely  result  in  exceeding  these  tolerances.  The  restriction  "localizer  unusable  from 
middle  marker  inbound"  should  remain.  An  approximate  30%  reduction  in  the  severity  of 
the  scalloping  can  be  accomplished  by  widening  the  course  width  from  3.3°  to  5.0°.  This 
non-tailored  course  width  would  be  in  accordance  with  AFM  55-8,  Change  32,  para 
217.3206.  Other  actions  involving  antenna  relocation  would  require  some  trial  and  error, 
with  the  cost  benefits  being  questionable. 

1-4.  Glide  Slope: 

a.  Siting.  The  glide  slope  is  installed  on  the  east  side  of  the  runway  935 
feet  from  the  threshold  of  Runway  17  and  412  feet  from  the  runway  centerline.  The 
terrain  in  the  first  Fresnel  zone  is  profiled  on  page  A7-1.  Some  upslope  occurs  north  of 
Interstate  40,  which  crosses  the  approach.  A  contour  study  encompassing  the  first 
Fresnel  zone  terrain  is  presented  on  page  A7-2.  Horizon  screening  for  the  glide  slope  is 
shown  on  pages  A8-4  thru  A8-6  and  indicates  no  significant  areas  of  concern. 

b.  Evaluation  Results.  With  the  exception  of  the  width  monitor  alarm 
points,  the  ground  equipment  checks  revealed  the  facility  was  operating  within  TO 
specifications.  A  recent  change  to  the  TO  tightened  the  width  monitor  alarm  points  but 
the  work  cards  were  not  changed.  Since  a  disparity  existed  between  the  work  cards  and 
the  TO,  the  alarm  points  were  adjusted  to  TO  specifications.  The  siting  of  the  facility 
was  satisfactory  for  Terminal  Instrument  Approach  Procedures  (TERPS)  requirements. 
The  flight  evaluation  indicated  the  glide  slope  met  AFM  55-8  flight  inspection 
requirements  as  a  Category  I  facility.  A  step,  at  times,  was  noted  above  path  which 
made  determination  of  a  repeatable  path  width  difficult. 

c.  Conclusions.  The  results  of  the  glide  slope  evaluation  indicate  the 
facility  can  provide  satisfactory  Category  l  operation.  To  obtain  Category  II  operation 
would  require  optimizing  the  antenna  offset  and  modifying  the  near  field  terrain  to 
improve  the  structure  in  Zone  3. 

1-5.  Power  Systems.  The  primary  and  backup  power  systems  of  both  the  localizer 
and  glide  slope  were  checked  during  the  evaluation  period.  The  backup  power  appeared 
adequate  and  reliable.  The  primary  power  at  the  glide  slope  appeared  slightly  high  and 
the  local  maintenance  personnel  were  advised  to  notify  the  base  CE. 


2 


2.  RECOMMENDATIONS 

2-1.  Localizer: 

(1)  Prior  to  the  next  periodic  flight  inspection,  the  new  cabling  for 
transmitter  two  should  be  cut  to  center  the  course  and  clearance  sideband  phasers. 

(2)  The  1985th  Communications  Squadron  should  explore  the  operational 
consequences  of  increasing  the  localizer  course  width  to  5.0°. 

2- 2.  Glide  Slope.  No  recommendations. 

3.  GENERAL  INFORMATION 

3- 1.  Primary  Using  Agencies/ Aircraft  Supported.  The  primary  using  agencies  are 
the  552nd  Airborne  Warning  and  Control  Systems  Wing  with  E-3A  aircraft,  and  the  507th 
Tactical  Fighter  Group  with  F-4  aircraft.  Additionally,  there  are  a  large  number  of 
transient  aircraft  of  all  types,  civilian  and  military  transport  aircraft,  and  various 
aircraft  undergoing  overhaul  by  the  Oklahoma  City  Air  Logistics  Center.  An 
aeronautical  chart  showing  the  location  of  Tinker  AFB  is  on  page  A 1-1. 

3-2.  Air  Traffic  Control  Facilities.  The  Air  Traffic  Control  systems  supporting 
the  Tinker  AFB  operation  are  an  AN/FPN-47  radar  owned  and  operated  by  the  FAA,  an 
AN/GRN-19A  TACAN,  an  AN/GRN-27  SSILS  serving  Runway  35,  an  AN/GRN-29  SSILS 
serving  Runway  17,  and  a  VFR  control  tower.  The  AN/GRN-29  SSILS  provides  Category 
I  instrument  approaches  to  Runway  17.  These  procedures  are  outlined  on  pages  A2-1  and 
A  2- 2. 


3- 3.  Terminal  Instrument  Approach  Procedures.  Information  concerning  the 
TERPS  are  contained  in  the  facility  data  sheets  on  pages  A3-1  thru  A3-4.  The  method 
used  to  calculate  the  TCH,  GPI,  and  RPI  are  shown  on  page  A4-1.  These  calculations  are 
based  on  a  rapid  decrease  in  elevation  toward  the  runway. 

4.  ANALYSIS  OF  EVALUATION  RESULTS 

4-  1 .  Localizer: 

a.  Ground  Equipment  Checks.  The  results  of  the  localizer  initial 
performance  and  subsystem  checks  are  on  pages  A9-1  thru  A 10-4.  A  record  of  the 
ground  checks  accomplished  during  the  evaluation  is  on  pages  A 11-1  and  All-2.  Graphs 
of  the  ground  checks  are  on  pages  A 12-1  thru  A 12-8. 

(1)  Course  Phasing.  The  course  phasing  of  both  transmitters  was  less 
than  optimum.  The  phasing  was  adjusted  at  the  far  field  3°  phasing  points  for  as  close  to 
0  DDM  as  possible,  balanced  between  the  90  Hz  and  150  Hz  sides.  Following  this 
adjustment,  the  sideband  phasers  indicated  10°  and  20°  delay,  respectively,  for 
transmitters  one  and  two.  To  center  the  phaser  on  transmitter  one,  two  inches  was  cut 
from  the  C+£B  cable  (6W29)  at  the  distribution  unit.  The  phaser  for  transmitter  two  now 
indicated  10  delay  while  transmitter  one  was  approximately  0°.  To  center  the  phaser 
on  transmitter  two,  a  longer  transmitter  SBO  cable  is  required.  This  was  not 
accomplished  during  the  evaluation  because  the  cable  and  connectors  were  unavailable. 
The  local  maintenance  personnel  should  fabricate  and  install  a  longer  SBO  cable  prior  to 
the  next  periodic  flight  inspection. 
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(2)  Clearance  Phasing.  The  clearance  phasing  of  both  transmitters 
was  significantly  less  than  optimum  (see  pages  A 12- 3  and  A 12-4).  To  center  the  phaser 
of  transmitter  one,  eight  inches  was  cut  from  the  SBO  cable  (6W32^  at  the  distribution 
unit.  The  sidebance  phaser  of  transmitter  two  was  still  about  10°  advanced  and  will 
require  a  longer  C+SB  transmitter  cable.  The  fabrication  and  installation  of  this  cable 
should  be  done  in  conjunction  with  the  course  cable.  Final  results  of  the  clearance 
phasing  can  be  seen  on  pages  A 12- 5  and  A 12-6. 

(3)  Antenna  Nulls.  Some  difficulty  was  encountered  in  determining 
the  placement  of  the  antenna  RF  nulls.  Several  methods  were  employed  during  the 
evaluation. 


(a)  TO  Procedures.  The  single  tone  DDM  method  was 
attempted  using  the  GRM-112  Portable  1LS  Receiver  (PIR)  with  little  success.  A  dip  in 
the  DDM  indication  could  be  seen  for  pairs  six  and  seven,  but  no  change  for  any  other 
pair. 


(b)  RF  Null.  The  traditional  method  of  determining  the  null 
placement  is  to  find  the  RF  minimum.  This  was  attempted  using  the  GRM-112  PIR, 
again  with  little  success.  The  meter  sensitivity  of  the  GRM-112  makes  it  extremely 
difficult  to  see  an  RF  dip.  The  RF  level  meter  indication  from  10  to  50  represents  signal 
strengths  from  -80  dBm  to  +10  dBm  with  a  nonlinear  response.  The  RF  minimum  was 
only  one  meter  movement  division  or  less.  Where  no  dip  was  observed,  an  attempt  was 
made  to  measure  the  null  using  the  bracket  method.  The  PIR  was  moved  until  the  meter 
movement  increased  to  some  reference  level.  The  PIR  was  then  moved  to  the  other  side 
of  the  runway  centerline  until  the  same  reference  level  was  found.  One  half  the  distance 
between  these  two  locations  was  considered  the  null  position.  Displacement  was 
calculated  by  measuring  from  this  point  to  the  runway  centerline.  The  results  of  the  RF 
null  checks  are  on  page  AlO-i. 

(c)  Null  Stacking.  SCA  Engineering  used  a  method  called  null 
stacking  in  March  1979.  They  recommended  all  future  null  placements  required  at 
Tinker  AFB  be  accomplished  using  this  method.  Pair  seven  is  radiated  separately,  both 
C+SB  and  SBO,  and  the  null  adjusted  to  0  DDM  using  the  far  field  monitor  indication. 
Pair  six  is  then  added  and  its  cabling  adjusted  for  a  combined  reading  of  0  DDM.  This 
process  is  repeated  for  each  antenna  pair  until  all  seven  pairs  are  radiating.  The  local 
maintenance  personnel  used  this  method  following  the  replacement  of  the  distribution 
unit  in  June  1980.  During  the  TRACALS  Evaluation,  this  procedure  was  followed  but  no 
adjustments  were  made.  The  DDM  on  centerline  and  the  distance  to  the  DDM  null  were 
also  recorded  at  the  1000  feet  ground  check  point  (see  page  A 10-4).  This  test  indicated 
pairs  seven,  four,  and  probably  three  could  all  be  further  adjusted.  Positioning  the  null 
to  centerline  would  not  have  significantly  improved  the  overall  course  signal  and  no 
action  was  taken  by  the  TRACALS  team. 


b.  Flight  Evaluation.  Severe  scalloping  on  the  localizer  crosspointer  trace 
(see  page  A 18-9)  results  from  reflections  from  buildings  along  the  east  side  of  the 
runway.  Sideband  energy  transmitted  from  the  antenna  array  strikes  the  flat  vertical 
surfaces  of  these  buildings  and  is  reflected  at  an  angle  equal  to  the  incident  angle.  This 
energy  results  in  sideband  energy  being  present  where  a  sideband  null  should  exist  on 
centerline,  approximately  in  the  area  from  1  NM  beyond  the  middle  marker  to 
touchdown.  This  energy,  depending  on  the  path  length,  adds  in  phase  or  out  of  phase  to 
the  C+SB  component  to  produce  an  alternating  condition  of  predominating  90  Hz  or  150 
Hz,  resulting  in  scalloping.  The  terrain  conditions  amplify  the  reflection  problem.  The 
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terrain  immediately  in  front  of  the  localizer  array  rises,  which  causes  a  reduced  signal 
strength  on  course.  In  fact,  the  Runway  17  threshold  is  approximately  30  feet  below  line 
of  sight  from  the  localizer.  However,  the  terrain  is  relatively  flat  in  the  direction  of  the 
buildings  that  cause  the  reflections.  This  means  that  the  energy  from  the  reflective 
surfaces  that  combines  with  the  direct  energy  on  course  is  higher  in  magnitude  than 
would  be  the  case  if  no  upslope  existed. 


Glide  Slot 


a.  Ground  Equipment  Checks.  With  the  exception  of  the  width  monitor 
alarm  points,  the  ground  equipment  checks  indicated  the  facility  was  operating  within 
TO  specifications.  Change  3  to  TO  31R4-2GRN31-2  changed  the  width  alarm  points 
from  0.145  DDM  to  0.155  DOM  and  0.205  DDM  to  0.195  DDM.  This  change  was  required 
because  some  facilities  were  having  difficulty  meeting  the  advance  and  retard  to  alarm 
tolerance  during  flight  checks.  The  workcards,  TO  3IR4-2GRN-6WC-1,  have  not  been 
changed  to  reflect  the  new  alarm  points.  Since  a  conflict  exists  between  the  TO  and  the 
workcards,  the  TO  tolerances  were  applied  during  the  evaluation.  The  local  maintenance 
personnel  should  submit  an  AFTO  Form  22  to  correct  this  discrepancy. 


b.  Flight  Evaluation.  No  significant  glide  slope  performance  deficiencies 
were  detected.  A  fly  down  indication  was  noted  from  Point  B  to  threshold.  Terrain  in 
the  first  Fresnel  zone  (see  page  A20-1)  is  the  probable  cause.  As  the  aircraft  approaches 
the  threshold  and  the  Fresnel  zone  swings  in  that  direction  and  shortens,  the  terrain  that 
develops  the  glide  angle  slopes  downward  more  rapidly  which  results  in  driving  the  glide 
angle  down.  The  deviation  in  phasing  is  probably  also  caused  by  the  same  terrain 
condition.  That  could  be  corrected  by  adjusting  the  antenna  offset.  It  was  not 
considered  necessary  since  the  deviation  is  inside  Point  B.  The  facility  was  evaluated 
with  the  theodolite  positioned  in  line  with  the  RPI  and  an  elevation  angle  of  2.5  °.  The 
straight  line  structure  (except  for  the  fly-down  indication  in  close)  indicates  the  facility 
is  properly  sited  and  aligned  to  meet  the  45.4  feet  TCH. 
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1242 
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SSI LS  LOCALIZER  INITIAL  PERFORMANCE  CHECKLIST 


EQUIPMENT  AND  SERIAL  NUMBER 


Tinker  AFB,  OK 


COURSE  CARRIER 
POKE  R 


COURSE  SIDEBAND 
POKER 


SPECIFICATION 


SAME  AS  LAST 


AN/GRN -  30 


TRANSMITTER  NO.  1 
INI  TIAL  |  A~  I”  ' 


SN:  77007 


TRANSMITTER  NO  2 


NiTIAL  I  ADJuSTEL 


A9  -  1 


8  December  1980 


TECHNIC!  AN 

Mr.  Conley 
MSgt  Thibodeau 


FLIGHT  CHECK 

14W 

1 5  W 

14. 8W 

15W 

SAME  AS  LAST 

FLIGHT  CHECK 

290mW 

310mW 

285mW 

31  OmW 

SAME  AS  LAST 

FLIGHT  CHECK 

3.25W 

4W 

3. 3W 

4W 

SAME  AS  LAST 

FLIGHT  CHECK 

150mW 

14  2mW 

1 5  OmW 

1 4  2mW 

♦4%  OF  LAST  FC 

mm em 

40% 

37 . 5% 

40% 

9 OH /  -  MODULATION 
ISOH?  MODULATION 


CLEARANCE  ~  MOD 


*2%  OF  LAST  FC 


*2?.  OF  LAST  FC 


♦  41  OF  LAST  FC 


AFCC  /a°nTc  935b 


PAGE  1  OF  3  PAQES 
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9-2 


CHECK 


EXCTR  OUTPUT 


C$0  PA 


sao  pa 


CSB  PWR  OUT 


DC  IN 


DC  IN 


S0O  PWR  OUT 


COURSE 
MONITOR  1 


TEST  ODM 


COURSE  ODM 


WIOTH  DOM 


'  MOD 


10*  MOD 

COURSE 
MONITOR  2 


TEST  OOM 


COURSE  DOM 


WIDTH  DDM 


RF  LEVEL 


“  MOD 


ID"  MOD 


CLEARANCE 
MONITOR  1 


TEST  DDM 


COURSE  DDM 


WIDTH  DDM 


RF  LEVEL 


'  MOD 


MOD 


FREQ  SEP 


^  0  TO  * 


SPECIFICATION 


0.85  TO  3.0 


1.0  TO  3.25 


a20  TO  1.95 


2.2  TO  3.5 


1.0  TO  6.7 


0.20  TO  2.5 


TRANSMITTER  NO.  1 


INITIAL  I  ADjUi  EO 


TRANSMITTER  NO.  2 


INITIAL  I  AOJUJTl 
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ill  ■>  $  >  -  f  4  ^ 

WllilliW  i  :  iff  -  .  v<;f  ' 

igmmm 

ptililfAiii  WTiTiif^ir 


0.500  i  0.02 


0.000  ♦  0.011 


0.141  TO  ai75 


LAST  FC 


00 5.0  * 


004/90 


.  159 


.155  .155 


CLEARANCE 
MONITOR  2 


TEST  DDM 


COURSE  DDM 


RF  LEVEL 


-  MOD 


MOD 


FREQ  SEP 


ALARM 

LIMITS 


COURSE  MONITOR 


MOD  LOWER 


UPPER 


%  MOD  LOWER 


UPPER 


005.0  t  2.0 


9.5  ♦  1.0 


0.500  t  0.02 


0.000  ♦  0.026 


0.129  TO  0.181 


100.0  i  10.0 


4.0% 


005.0  T  2.0 


9.5  ♦  1.0 


wmmm? 


3 


006/90 


.  149 


101.2 


39.4 


006/90 


55  .145 


100.1  I  100.9 


42.9 


39.6 


9.0 
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MONITOR  ALRAMJ  (CONTtNVED) 


SPEC  IF  ICATION 


_ MONITOR  1 

INITIAL  f  A  nJUSTFO 


MONITOR  2 


nIITIAL  I  ADJUSTED 


UPPER 


LOWER 


UPPER 


LOWER 


UPPER 


5.000  *  0.2 


14.00  ♦  a  2 


003.0  ♦  0.5 


018.4 


4.0  BELOW  NORMAL 


4.0  ABOVE  NORMAL 


0.129  ♦  0.002 


0.181  ♦  0.002 


DDM 


DOM  ALARM 


'  MOD 


'  MOD  ALARM 


FAR  FIELD 
MONITOR  2  TESTS 


DOM 


DDM  ALARM 


MOO 


“  MOD  ALARM 


REMARKS 


0.000  ♦  0.005 


0.011  ♦  0.004 


40.0  ±  10.0 


20.0  ♦  1.0 


*  -  The  "ADJUSTED"  readings  were  recorded  following  the  flight 
evaluation. 
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SSILS  LOCALIZER  SUBSYSTEM  PERFORMANCE  CHECKS 


LOCA  TION 


EQUIPMENT  ANO  SERIAL  NUMBER 


Tinker  AFB ,  OK 


AN/GRN-30 


SN:  77007 


10  December  1980 


technician 
Mr.  Conley 
MSgt  Thibodeau 


COURSE  OU  CtSB 
AMPLITUDES 


I 
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DISTRIBUTION  UNIT  CHECKS  (Continued)  | 

CLEARANCE  DU 

C  +  SB  AMPLITUDES 

Mmmm 

;»Avmw.v,v. 

•x*:*:*Xy:*:;X:X*X:X: 

v«;*;yX;>>*y*X,X,X* 

■S-SStwife-? 

wmmm 

wXvX'XwXvXv 

lY.Vi  |VH  aVtXi  i 

CHECK 

SPECIFICATION 

MEAS 

CHECK 

MEAS 

CHECK 

BAL 

MEAS 

[  3uyj> 

au«  -  a2i» 

0.197 

3R  l J  •) 

0.  199 

31 — 3R 

♦0.012 

0.002 

iUJ3> 

REF  ♦  0.080 

0.998 

wun 

1.000 

1L-1R 

•  o.oco 

0.002 

CLEARANCE  C  +  SB 

SIGNAL  PHASE 

msamm 

mms. 

WKWKSSWftfw 

WMSM 

XX*X***f*X*X*XvX*X 

X<vXvX*X*XvX*X* 

S'WrfJwjXv;.: 

immsm 

v.vJ 

•TAVAVAV.'AWiV 

&«!3*SS*S!K* 

mmfm 

CHECK 

NOMINAL 

MEAS 

ERROR 

CHECK 

NOMINAL 

MEAS 

ERROR 

REMARKS 

3L(/J) 

*82 

-l.i 

3RI7  9) 

0 

-6.7 

-6.7 

1LI/J> 

*82 

00 

00 

-3.2 

\mj7 > 

0 

0 

0 

CLEARANCE  DU 

SBO  amplitudes 

Xx*X*X*X*X*X'X%* 

CHECK 

SPECIFICATION 

MEAS 

CHECK 

MEAS 

CHECK 

BAL 

MEAS 

3U/3I 

0.121  -  0.157 

0.  138 

iRiy  9) 

0.135 

3L-3R 

♦0.008 

0.003 

2L  (/  41 

0.306  -  0.3*0 

KIRS1H 

2R  (JS) 

0.337 

2L-2R 

♦0.010 

0 

1L  \J3) 

REF  i  0.033 

0.998 

i  R(y  7) 

1.000 

1L-1R 

♦0.033 

0.002 

CLEARANCE  SBO 

SIGNAL  PHASE 

I'X’AvX’A'I'X'X' 

x-x-xx-x-xx-x-x* 

Xw.vXv.vXv.v.% 

•:YIvXvXv.-Xsv.'vX 

CHECK 

NOMINAL 

MEAS 

ERROR 

CHECK 

NOMINAL 

MEAS 

ERROR 

REMARKS 

3L(7  51 

-98 

BLUB 

-3.7 

3R  [J  9) 

0 

2LI J4) 

-98 

-99.0 

o 

H 

1 

2Rt;6) 

0 

1 

o 

h-* 

-0.1 

ilUJI) 

-98 

'-$9.1 

-v. . 

iRty  7i 

0 

HKiHIHl 

0 

clearance 

PHASE  ERROR 

X»>XvX*X£X&* 

r.v.v.y.v.v.v.y 

:^x::‘::x:::x5??SfSS 

CHECK 

CSB  ERR 

SBO  ERR 

DIFF 

till  CHECK 

CSB  ERR 

SBO  ERR 

OIFF 

REMARKS 

3UJ5I 

-1.1 

-3.7 

+  2.6 

3  mi  »> 

-6.7 

-1.0 

-5.7 

2LI/4I 

— 

-1.0 

+  1 . 0 

2R<y«) 

— 

-0.1 

-3.2 

-1.1 

-2.1 

»R(/7> 

0 

0 

0 

REMARKS 

Clearance  DU  Error  Spread  =  8.3° 

A.«C  fOKM  *<*c 
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PERFORMANCE  CHECKS 

LOCATION 

DATt 

Tinker  AFB 

10 

December 

1980 

ADDITIONAL  CHECKS 

RESULTS  OF  ANTENNA  PAIR 

STACKING 

PAIR  # 

DDM  ON 

DISTANCE 

TO 

FFM 

C/L 

DDM  NULL 

INDICATIONS 

7 

.018/90 

10" 

/ 1 5  0 

.002  / 

90 

6  §  7 

. 003/90 

2" 

/ 150 

.005  / 

90 

5-7 

.003/150 

1" 

/90 

.005  / 

90 

4-7 

. 008/150 

5" 

/  90 

.005  / 

90 

3-7 

. 009/150 

7" 

/90 

.003  / 

90 

2-7 

. 004/150 

5" 

/90 

.003  / 

90 

1  -  7 

. 003/150 

5" 

/90 

.004  / 

90 

MEASUREMENTS  MADE 

AT  THE  CENTERLINE  1000 

•  GROUND  CHECKPOINT 

FINAL 

CHECKS 

MONITOR 

READINGS 

19 

December 

1980 

FUNCTION 

TRANSMITTER  ONE 

TRANSMITTER  TWO 

COURSE  MOD  BALANCE 

COURSE  ONE 

0 

.001 

/  90 

WIDTH  ONE 

.002 

/ 

150 

.  001 

/  150 

COURSE  TWO 

0 

.001 

/  90 

WIDTH  TWO 

.004 

/ 

150 

.003 

/  150 

CLEARANCE  MOD  BALANCE 

CLEAR  COURSE  ONE 

.005 

/ 

90 

.007 

/  90 

CLEAR  WIDTH  ONE 

.007 

/ 

90 

.  008 

/  90 

CLEAR  COURSE  TWO 

.005 

/ 

90 

.  007 

/  90 

CLEAR  WIDTH  TWO 

.  009 

/ 

90 

.011 

/  90 

COURSE  QUARATURE 

WIDTH  ONE 

.  003 

/ 

150 

.007 

/  90 

WIDTH  TWO 

.004 

/ 

150 

.005 

/  90 

CLEARANCE  QUADRATURE 

CLEAR  WIDTH  ONE 

.007 

/ 

90 

.008 

/  90 

CLEAR  WIDTH  TWO 

.  009 

/ 

90 

.010 

/  90 

RCMARKg 
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.  380 

.  345 

.  340 

.  365 

.  360 

.405 

.  390 

.  365 


.  365 


.370 


.405 


.410 


.  390 


.370 


.285 


.  180 


.  155 


.095 


.  095 


55 


.  190 


.  300 


.380 


.405 


.400 


.380 


.  350 


! .  355 


1 .360 


.  365 


.365 


.375 


240 


,  350  . 


410  . 


420  . 


395  . 


,  380  . 


,300  . 


,195  . 


,160  . 


.380 


95  I.  365 


355  .350 


405  .300 


395  .255 


390  .210 


370  .165 


305  .125 


195  .080 


160  .065 
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1 
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.410  .385 


.380  .380 


.  370 
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.  375 

.  375 

.  380 

.410 

.405 

.400 

.410 

.  390 

.385 

.  37S 

1.370 

.  295 

.300 

.155  .160 


.031*  0 


.095  (.  100  .020*. 019*1  0 


.002/150  .002/81  1 .064/1501  0  .001/150|.001/150|.001/150 


|.095  .095  .012*1.018*1.002 


95 
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028* 


050* .060* 


.155  .155 


.  190 


1.310 


.380  .370  i. 075*. 085* 


.410  .390  .105* 


.405  .395 


.395  .380  .205*. 250* 


.370  1.375  . 195*. 170* 


.385  I.  003*.  008* 


j.  385  1 . 395  .  220*. 095* 


.400  .400 


.400  .405 


.  365 


.385  .395 


-  INDICATES  REVERSE  SENSING 


Attachment  12 


TITLE 

LOCALIZER  GROUND  CHECK  DATA 

l  OCATION 

DATE 

Tinker  AFB 

8  December  1980 

£SS:::URR!RR!RS 

••••A ••••■••ii 


PlnMiim  I 

BPE!Kii;aii;diB«l 

IN  piHIIIIII  IIIIIIMH  Mtllim 
•NMHIIUMIIIIinillUIHHII> 

. . an  ■■•••••■• , 

•■•••••••< 

MWIil'  .  «■■••■■■•■■■■■■■■■■< 
••• 

"•'.•MHUIIllMAHIIMiaimii 

■•■■atiaaaiia  . . . . 

PMiaHiaaBMiat 
iHailHHaiaaiiHtiiiiiMiiaaiaMi  i 

EjSaR»;::.:r.s:K:y 

bH^HanaaiH»aiaM«aaii  I 

jigeliliHjjjjjjg 

I  Mil  a  1 1  Maiiiiii 

mm •  mm  m m 

PHili 

tscuH 
■k: 

liii 

ESpL: ..... 
■ai;| 

Kiaaiai ••■•••• 

fmrn  1 

■:::::: 

•■■•••I 

ImMisvaaiavan  I 
R»SB«ca  *»»•»»•»*(  I 

mM 

ImmI 

esss! 
gasssj 

■  HHd 
amal 

tMIBMC  I 
*  saw*  9  Bhb  e  i  I 
pHMHaBMnaiin  ■ 

ESS3!:::k::!  I 

„ _ 

IHiai|aiMa|i||iiiiiw  I 

_ 

(•HMMNiNMOtn 

Wo|W»t«wHa»«ai»t»l 

55lwS|KttXS»SS»SS£5^^^3 
EiiiijsiSji&Kiuuis:::  I 

BhSSmmSmSm::::  I 
[MSaaS ••■•eXmman  I 

*■•■■•••••  ii(iaiai«i  I 
f  aMBfAMM  I 

■h«Phpb 

^HBB  B|aB«  BBBB*  BUM  BBSB<  I 
*<aiaMait»MiHtaaiii  I 
fB  H(aiMlMtll»B»IM<  I 
B*tfg**tyg**  BBBBIBBBBi  I 
t*«  »»«>!»*■■  ■ 

^■1***  •••••!••••  I 
«•••■»••■••*> 

MiaaaaifBM*  •«•••••••> 

■piisiuiiHH: 

(••Mm  •••»•••*•< 

f  ••■••••  •••(•■•in 

Hpiiiii 


30  25 

20  15 

10 

5  0  5 

10 

15  20  25 

30 

90Hz 

DEGREES 

150Hz 

'0«“  OA4 

MAY  71  TUB 


GENERAL  INFORMATION 


illlililiiniliiHiillfHiliifHiliiillSSnii 


§55*i  ii»n»»»ii  &••••  >•••) 
ilfll*!!***'11"*'**1****1 


30  25 

20  15 

10 

5  0  5 

10 

15  20  25 

30 

90Hz 

DEGREES 

150Hz 

AFCS  mF*0y"“*  906 


GENERAL  INFORMATION 


90  Hz  .  «S0  Hz 


Attachment  12 


LOCALIZER  GROUND  CHECK  DATA 


CATION 

Tinker  AFB 


9  December  1980 


I  ■■■■■■ 

■■■■■■ 


::: 


■  ■«•••■ 


I  •••■■■ 

•■•■■• 

■■•■■■ 

■■••■■ 


IVOIII 

•  ■■■■■■i 
■■•■■■■i 

■■•■■■ 

•  ■•■■■I 


•■■•■■■ 

■■■■■■■ 

■■■■■>■ 

••■•Ml 

••■■ll| 

•  ■■•■■I 


■  ■•••■•I 

■  ■■■■■■i 

■■•••■  at 

■  ■•••■■< 
!»«■■■  >i 

9::::::! 

■  •■••■•I 

■  ■■■■■•i 


■  ■■• 
■  •■■ 


■  *■■ 
■  ■«• 
■  •■■ 

■  ■■■ 
■  ■■■ 
■  ■■■ 


■■■ 


■■■•■•■■■■■a 

■■■••■■■■■aa 


•■■•■■■«••■■ 


■aitiamaai 


a«ai* 
aaacr •■••■■■ 
■airiiaiiaii 
aaa  >■•■■■••• 


•  .jaaaaaaiaai 


■■■■■■■■•aai 


■■■■■■■■■aaa 


■■■■■■■••■■a 


■••■■■•■■■•a 


aaanaaiMM 
■aa ■■■a«a««a 
aaaiiia«u«a 


■!•■■•■«■■■ 
■MiaaaiMaa 
■■■■■■■■■aaa 
■■■■■■•■•■•a 
■■■■■«■•■■■■ 
•■■■■■■•■■•a 
■■■■■■■■■■•a 
■aaiamiau 
aiaiaaatiata 
••• •••*••••• 

■  atiMHIBM 
■■■■■■■■•■■a 
■■■■■•■■■■*• 
■■■■■■■■■■aa 


•■••■■■■•• 

■■a ■■■■■•■■• 
■■■  ■■■■■•••■ 
■■■■•■■•■■•■ 
M§  •■•■■■••■ 
^■iaaaaaaaa 
•■■•■•■■•••■ 
■■•■■■■■■••■ 
■aa ■■■■■■■■• 
■•■■■■■■•••a 
aaaaaaaaaaaa 
■  aa  ■■■■■■■■■ 


aaaaaaaaaaaa 


■■■•■■•■■a 

■■aaaaaaaa 

■■aaaaaaaa 

■■aaaaaaaa 

■■■■■•■■■a 

■■aaaaaaaa 


■•■•■■■••■■a 


■■■■aaaaaaaa 


■!■•■■■■•■ 


■••■■■■■••■■■■■■■■■•■■a* 


••••• •■•••••••■■•■■■■■ at 

■■■■  .«■■■••■••••■■■ aaai 

■■•-  aa.  ■■• ■■•■■■■■■■■••t 


»> ■■■•«■  ■•■■■■•■■■■•••■ 


•■•■■•■■■■■■•■■■a  '•■•■•• 
■■■■■■■■aa ■■••■•■> %aa»r‘ 

■■■■•••■•■ ■■■■■■■■  - 

- aaaait - 


■  ■aaa 
aaaaa 


C  •••■■•■•■*•■■••••• '■••■ 
•■■■■■■■■■•■■■■■■a.  ■•■■ 

■•■•■■■■■■ •■■■■•■■■■ *■•• 
■  ■•■■■■■■■•■■■•■■■■■.  ■■■ 


■■■■■•■aai ■■•••■■■■■ ■■ 


■■■■■■■■■■■■■■ aaa 
■•■■ ■■■■•■«■■■■■■■ 
•■■■■■■■■■■■•■•aai 


■■•■■■■■■■•■■■•■■■•■•■•■ 


••aaa ■■■■•■ ■■■•■■■•■ ■■•• 
■■■■■■■■■■■■■■•••■■■■•■■ 
MMMMMHinna*'  ■■■■ 


■■■■•■■ ■■■•■•■ 


•■•■•••■■•••■■■■■••• ■•«• 


••aaaaaaaa aaaaaaaaaaaa*a 
•■■■■•aaaa •■•■■■■■•■■■■• 
■■■■■■•■■■•■■■■•••■■■■■a 

•••••■■■■■■■■■■••••■■•aa 
■■■■■••■•• ■■■■■•■■■• ■■■■ 
•■■•■■■•aa ■■■■■■■•■■ •■■■ 


•■■■■■■■■■•■••■•■•■a ■■■• 
■■■■a ■■•■■••■••••■■■■•■■ 
■■■■•■■■•a •■■■■■■■■■ ■■•■ 
■■■■■■■■■a •■■■■■■■■■ ■■■■ 
■■••■■■aaa ■■■■■■■■■■•■■■ 
»■■■•■■■■■ «■■■>•■■■•■■■■ 
■■■••■■aaa ■■■■■■■•■■ •■■• 
■■••■•■■■■•••■••■«■••■■• 

. . aa 

■■■■■■aaaa •■•■••■■■■•■■■ 
>«•■■•■■«■ ■•■■«•■■■••■■• 
■■■■■■■■aa ■■■■■•■••■ ■■■• 
■■•■■•■■■■■■■■•■■■•a ■■■■ 
■■■■•■■aaa ■■■■•■•■■• ■■■■ 
■■■■■■■■■•■■■■••••■■■■■a 


■••■■•■■■•■■■■•■••aaMBM 
•■•■•■■■■••••■•••■■••aaa 
■■■■•■ •■■■•■■ ■■■••■■*■■■ 
■■■• ■■■■■■•■■■■•■■■■••• a 
■■aaa ■■■■■■■ ■■■■■•■■■•■■ 
■■■•■•■■■■ ■■•■■■■••■••■■ 
■■•■••■•••■■•••■•■■•••aa 
•••■■■•■•■•■■■a ■■■■■■••■ 
■■■■■■•■■■ ■•■••■■•■• a •■■ 
■ ■•■■■■■■■■ aaaaaaaaaaaaa 


•■■■••■•M  »■•■■••■■  ■■■■ 
■■■■■■■■■a ■■■■■■■■■■•■■■ 
■■•■■■■■•a •■■■«•■■•• ■••■ 
■■■■a •■•■■■■■■■■■■ ■■■■■• 
■■■■•■■•■a ••■■■•■■■■•■■■ 
■■■■■■■■■•■■■■■■■■■■•■•■ 
■■■■■■■■■■■•■•■■■•■■••aa 
■■■■■■■■■••■•■■■■■■•■■■a 
■•■■■••■■•■■■■••■■■■■aaa 
■■•■••■■■■■■■•■■■■■■••■a 
•■■■■■■■■■■■■■•■■■■■■■•a 
■a ■■■■■■■•■•■■ ■■■■•■ ■■■• 
■■■■a ■•■•■••■■•■■■■•■•■• 
■■■■■■•■•■■■■■■■■■■■■■■a 


■■■■■■■•aa ■■■■•■•■■■■••■ 
■■■■■•■■••■■••■■■■•■■aaa 
■■••■■■■•a •■■■«■■■•■■■■■ 


S3:: 


•■■■■■••■■•■■••■•■•■•••■ 
■■■•■•■■■■ ••««■•■■•■•■•• 


>■■■■«■■■■ •■■■•■■•■■■••• 
■■■•■■■■■a ■■■■■■■■■■ aaaa 
■■••■••■•■■■■•■■•■■■••aa 


•■••■•■■ •■■■■■■■■■•■■■■■ 


I  ■■■•■■•■■ •■■•■■•■■■■■■■ 


•■■■a 


■■■•■••■•a 


•■•■■•■aaa 


:•■■ 


■■•■■■ 

■■■•■■ 

■•■•■■ 


■■■■■■•■■■ 


■•■■« ■•■■■ 


•  a  «■■ ■•••■ 
•■> •■■■■■■ 


•■■■■■•••a 


■  ■■•■  '■■•■ 
••••■i »■■• 
■•■■■•«••■ 
•  ••■••■  ■■«• 
■•■■■■I •■■ 

■  ■■■■•a  <■■ 

■  ■•■■■a.  ■■ 


•  ■•■•■a*  »• 

•  ■•■■•••'■■ 
■•■••■•at  a 

•■■■■■■it « 
•■■■■■•■a  < 
•■•■■•■■■> 
■■■■■■•■■a 
■■■■■■••■■ 
■■■•■■••■a 
■■■•■■•••■ 
mmmmmrnmmmm 
■■■•■••■■■ 
■■■■•■■■■■ 
■■•■■■■■■a 
■■■■■■■■•a 


••■■■••■•a 

••■■•■•■■a 

■■■■■■■■■■ 

••■•■■•aaa 

•■■••■•■■• 


mmmmm •••■■ 


■■■■■■■■at 
■■■■■■■■at 
■■■■■■•■at 
■■■■■■■■at 
•  ■■■■•■••■ 
mmmmm mmmmt 
■■aaa ■•■■■ 
■•■■•■■■■I 
■■■■■■•aai 
■■■■■■•■ai 


•■■■■■■•■a 


umamm  mmmmm 


■■■■■■■■aa 


•■■■■■■■aa 


■■■■■•■■■•■■■■•■■a* ••■•■■■■■• 


■■■■■■■■•■•■■■••••■■•■■•••■■■•••■■■•■■•« ••■■■■■■ 


••■■■ ■■■•■■•••■■■■■••■■■■■••■■■■••• ■■•■••■«■•■■■ 


>■■■■■■• •■■■■■■■■■ •■■■■■■■■■ ■■■•■■•■■■ ■■•■■•■■ 
•••■■■■•••■••■•■■•••■••■•■■••■■••■•■•■■•■■■aaa 
■  a a ■•■•••••■■••■•■■••■■■■■•■■■■■■■■■ ■■■••••••■ 

iaa ■•••■■••••■•■•■■••■■■■•••■■■■■•■■■ ■■•■•••■• 

■aa ■■••■••■■■ ■■••■••■•■•■■■■■■••■■■■■■ ■■■■■■•■ 
_ •■■•■■ a a ••••••*■■■ aaiaaaaaaa •••••■aaaa  a aaaa aaa 

■•■■a •■■■• ••■■■■■•••■■■■••■■■• ■■•■•■■■■■ ■■■•■■■• 


■■■■■■••■■ ■■■■■•■■■•■■■•■•■■■■■■•■■■■■■• •■•■■•■< 


■■■•■■• ■•■■■■ •■■■■■■ 
aaa •■■■■■•••• ■•■■••■ 
•■■■■■■■ ••■••■■■■•• a 


■■■■■■ ••■•■■■ 
■aaaaa  •■•■•■•' 
■■■•■■■■■•••■ 


TRANSMITTER  ONE 
INITIAL 

CLEARANCE  QUADRATURE 


:::::::::::: 

■■■■•■•■■•aa 


■■■•■■ 

■■••••■••■ ■■••■■■■■•■■•*•••• 
aaaaa ■■■■■■■•■■•■■■■ ■■•■■■■■ 
•■■•■■■■■■ ••■■■■■■•■ •■•■■■•■ 


■••■■■■ ■■■•■■ aaaa •■•■■•■■■■■■■■ a ■■■■■•■■ 
■•  naaaiaaaa  ■■■••■■•■■  ■■■•■■■■■■  ■■■■■■■■ 
•a ■•■•••■■•• •■•••••>•■■••••■•••■•■•••■•• 

•a ■••■•■■■•• ••■•■■■■■■ •■■■■■■•■•■■■■•■■■ 

••••■•■•■■•a ■■■■■■■••■ •■■■■■•■■•■■■■■■■■ 

aa •••■•••■••■••••••••■•••■•■■•••••••• ••■ 

■■■■aaaaaaaa ■■•■•■■■•■ ■■■■■■■■■■•■■■•■■■ 
•a ■■•■••■■■>■■•■■■■•■•■■■■••■■•■ •■■■■■■■ 
•■ ■■•••■•■■■■•■■■■■■■■ •■•■■■■■■■ ■■■■■■■■ 
•■■■■•a ■■■■•■■■■■■■•■■■■■■■•■■■■ ■■■■■■•• 

mm mmmmm mmmmm mmmmm mmmmm ■■■■■■■■■■ •■■■■■•■ 
■a ■■■■■■■■■■•■■■■■■■■■■•■•■■■■■■ ■■•■■■•■ 
•■ •■•■■■■•■■ ■■■■■■■■■■ ••■■■■■■■■ ■•■■■■■■ 

•■■■■■■■■•••  ■■■•■•■■••■■ . ■■■■■••■ 

■•■••■■■•■•a ••••■■■■•■•■■■■■■■■■ ■■■•■■•• 

^HHMHBaaaa«aMMai*aH«at*aMM 

b ■■■■■•• i ■•■■■■■■•• ■■■■ai 


:::::::: 


-.-■i  ■■■•■■■■■••••••••• 

■■••••■■•a aaaaa ■•■•••■■ 

tattitaiiBBaiMBaiatata 
■aaaaaaaaaaaaaaa •■•••••■ 

•■■■■■ ■••■•■•■•■ ■■■•••■■ 
■■■■■■tifiHttiaaitifimitiM 

•• ■■•■•■■■■■■•■•■■•■•■ ■■■••••■■■ ■■••• aaa 

•a ■•••»••■••■••••••••••••*•••••• aaaaaaaa 

HHI||||||ainaiita*iitiaiaNiia(H*Ma 


■  ■■■ai 

■  ■••• 


■■■••••••••a •■•••■••••■••■••••■•■•■•■••■ 


OTIi ■■■•■■•■•••■•■■■•■ aaaaa •••■■ mmmm m  Mi 
■• ■■•••■■■••■■•■■■■••••■■■■■•••• ■•■■■•■• 
■a •■■•••■•■•■■•■•■•■•■ ■■■•■■•••■ ■■■•■■•■ 
••■■■•a ■■•••••■••■••■■ ■••■■■■■■■ ■•••■■■■ 

HiaanaiaNUMaiaiMiMiaiantiNiani 

••••■■•••••••••••■•••••■•••■•••••■■••••a 

■a ■•■■■•■■•■ »■*••■■■•■•■•■■■»■»•■••••■•■ 

■•■•••••■aaa •••••■■••■■■■■■••■■■ ••■••••• 


■> «■■■•■■■■■■•■■•■■■■■■■■••••■■• ■■■■■•■■ 
■■.■aaa ••■■■■•■•■■■■■■■■■■■ ■■■■••■■■■•■• 
■■>  *•••••■•■■■■•■■■••■■■■•■■■•••■••■••■• 


•••as •■••■■■ ••■■•■■■•■••aaaaaaaa ••■•■••• 
■•■■• •••■•••■•••■■■■■■■■■■■•••••■•■■■•■ • 
■■•■■ «■■■•*■■■■■■■•■■■■•■■■■■■■■■■■•■■'  a 


■  •MM  !•«•■••■■•••••■  •■••••••••  »  <■•••■■ 

■■•■■■ »•■■••••••••■•■•••••■•■■•■ mmmmmmmm 


•■•■•■• ■••■■•■••■•■•■•»■■*»  ■•••■••••! 
••■■■as •■■■•■■■■••■•■•*'  ..•■•■•■■•■■••■ 
■••■■■■••...  ••••*'  .«■■•••■••■■■■•••■•■■ 


•a ••■•■■■■•• •■•■■■«••■••■■■■■■■• ••■•■•■■ 


■  ■■■••••’ 


*>•••■•••••■• 


!■■■■■■  I 


■  ••■•■•  1 

■  ■•■•■■  I 
■■•■■■ 
«•••■• 
■•aaa* 

■  ■•■■•■  I 


■  ■•■■■■  I 


■■•■■•a  I 


■  ■■■•■a  I 
■■■■■■a  I 
•••••aa  I 
■■•■■■a  I 

■  ■■•■•■  I 

■  •••• 

•  ■•••■■  I 

•  ■•■••■  I 
tatatai  I 
■aaaaa*  I 
■•■■aaa  I 

•  ■■•••■  I 
•■■■■■a  I 
■  ■■■aaa  I 

•■■■•••  r 


•■■■■■■ 


■■■■■■■  i 


■■■■■■• 

■■••••■ 

■■•••■a 


■■■■■•i 


•  •■■■•a. 

■  ••■••■I  . 

■  ■■•■■■I  I 


.SI 

■  •»■■■•  I 


FORM 

MAY  7 1 


GENERAL  INFORMATION 


90  Hz  .  t50  H* 


LOCALIZER  GROUND  CHECK  DATA 


LOCATION 


Tinker  AFB 


9  December  1980 


I SSSSSSSSSSSsSSS SSSSSSSS#! 


**a.«.B».».a».»a**.»»*.a  **a*.aaaaaa.......«aa..a.*.*B 

aaa. aaa a a a. *aa a. aa. aaaaaaaaaa a aaaa a a... aaaa. a aaaaaaaaaaaa...a..a ..a*. ...a 


p:::::::::::::::::::...,.. . 


.a «.*.*.*•..******.•*«•*•* a a. a.*.*  ****** 


- •!•••( - 


a aaaa. a aa*a aa. aa aaaa. a.aaaaB*.. aa.aaa.aa. aaaaaaaaaa a*aaa a. aaaa. a.. «....*..* 
■■■■■a aa*a.*aaaa aaaa.aaaaa  aaaaa*B*a* a**B*aaaaa Bag*. a*. .a •••*.*.** 


III  .....*< 
..I  •■■•••< 


•  ■■•■•■•■■■■•■■■■I _ 

■  miaiii  aaa.aaa  a.ai 

■  ■■■•■•  if — 

■•■•it  aaa..*..**  «i _ 


•aaa.aaaaaaaaaaaaa.. 

. . . 

a*.  Baa..*. aaa  aaa...Mfc.i 


.  .  .  a*. •■*.«*•••**..•*. 

■■•■II a. ...... aa  a a ...*■*.* b** a a aaaa* aa 

aa.aa.aa.a.aaaaa aa... Baa.. aaaa. a.aaaaa 


liiaSaSSaaSiaiSS*a>*a ********** •** 


SlaaaMa 

■•■■■■ •  * 


■  ■■■■■■■•■■■■a  laaaiiaaaiai 


■aaaaBiaaaaaaaaaaiaaaaiaaaiaaaaaaaaaaa 

■■aaaataaaiaaiaaaaaaaaaaiBiaaaaaaaaaaa 


■iiaaiiaaiaiaH 

■  •■•MiiMiiiai 

aaaaaiiaaiaiaaa 


........a a..'  a.aa***BBa..*a*a..Ba...a.*«aaa.a.*.aaa*aa..a.aaaa..».aaa.Ba.B..*BBB***aa.B.aa*aBaB.a...**....B*..a*B**B**a*i 

■  .... a .. ..........  * •a.a....Baaaaa.aaaa..*aaaa.t a  aaaaaa.aa. aaaa.a.aaa .a... a. a.. a.. a.. .............. ..a...... ...... a. ....... ..r - 

iiiii.Mi.a.iuan  4MBaa...aaaaa.a..aaa.a..aBH  *  a  aa  aa  .a  aaa  .a  a  aa  aa  aaa  aaaa.  ............  a  .......  a  .........  ..............  a.  a  a  a.  a  i 


I  a...  a. a. ....... aaa  aa  a.  aaa.  ....  a.  aaa  aaaaaa. ............  ai  . . . . . . . 

a.aa...... aa.a.a. ............. aaaaa Baaaa. .... aa. .a aaaaa a aaaa.aaaaa. .................. a. aaa a a aa a aaa. a aaa. a a... . aaaaa .............. i 


I  .......... a«... ■ a....... a. ...... ..ai ................. ................................... ....a...... i..i.....i 

..........  ......  *****  SSSSSSSSSSSIHHHiiHIMHHHHHiH^^MN^MMK'SSSSSSSSSSSSSS.*1 


TRANSMITTER  TWO 
INITIAL 

CLEARANCE  QUADRATURE 


i.B .........  ...... 

....... B  ......... 

...... ........... 


a...... .................... a............ ....... a.... a. a. 


•  a. ........................... ...a... ...... ................ ......................  a.. ........ .................. 

........ ja. .....^.....................j. a. .............. ...... >. .a.... a... .....a a. a............ ........... .....j............. a... 

SaaaaaaaaS  Saaaa!.a.a aaaaaaaaaa ia a* Siaaaa ******!*** aaSCSaXa*. !•» "SS.SS*SSSSSa.SS*aSS*SSS6SS"*.aSa*SSSaSS*SaSSSaSi*SSa*aS* a**.".. a. 


:::: 


'Saw 


_ .a.a«. ............... .a. ........... aa.ai 

a ............. ....... ■■ a. ....... ...... a.  i 

- j......aa..B..j..B...g.a.B.....aa...i 


........................................ ■■■Haai.. if a.i.va.i *a ............... aaa. .......... a .a... aaaaa .a a. 

aaaa. aa.a a a. a. ...a. a. .a....... iaaa«.aa... .......... ia.a. a. . %..aaaa.B. ............. a. a. a. ................... ............. 

. . . . . .  . .aaB.aa..Ba.a.......aa...B.aaBaaBa.a..a..aaaaa.aB..a.a...aa 

.■aaaaa..aa.a..8.B....a.Bia.aa....aaaa..aa.BBiB.a.  .......... ...bbb..»  »  a  ..............  ....a  a  ........  a  ..aa.a.m  a.a.aa....aaaa.a.aa 

aa... aaaa. a.a.aa.... .......... aa...a.BB... .a. a. aaa a... .a. ........ a.. .•a.aa.aB. ...a... ...bbb.bb.b.b. aaaaa. a...a .... .a...aaaaB.a..B 

•a... a.... a......... a.. ....... a.... a.... a.... a.... ..... .a a.. a....a.a..a.B.......a....a...aaaaa.a.*. 

ia...Maaaa....Baa.aa.a.a...aaaa.B.i.a..a....a*a.aMMia.a..aa..aa.aai  aa.a. a....  a. a. ......  a....  a. a. a  a.. a.... .....a. ....a  mb.,  a. aa 

■  a...  aa  ...  a....  .mm.  a.........  a....  a. a. .a. aa.a. a. a  a....  aaaa.  a. a. .a...  a  i.n....a.i....a....i....i...Bi..a.ia..iaat.aa..aa«a.i.B.aa 

aaa..a..a.a....a.aaaB...aaa...i..aaaM.aaa...B...aat..aBia.ai....a..M<a.a.(i...B....aa...ia.aai....aaB..B...Ba....aa....a.a.a.«a 


.iH.saaa.aa* 


...a.a.a aa.a.a.aa. aa... a....* ..a. a.... a.... a. a 


.■am.iiaaaaa..aiM*aaiaa««f»ta*aat 


I  *■..*■>•.*.  a....  a....  ..........  ..........  a.a.a  a... .  a  a.  a.  a....  ...........  i.a.aa...  . ■■....< . a.a.a  ...... a. a. a.a.i 

M...«.aaa8.a.fia.aaaa.aaaaaaa.ai..aB..a.B..iiB....Baa.aiMaai..aai.Ba......aa.a.a.a..t....m....a.aB..a.a..aaaaa..a.aa*i.M.(.Mi 

■a.a.a....  a....  a....  a.a.a  aa...  a  a  a.  a  a.  aa.  a....  a.a.a  aa.a.  a.*..  |aaaaaaaaaaaaBBaaaaaaaaaMaaaaaaaaaaBaaaaBaaaaaBaaaaaaaaBaaaaaaaMaaa| 


.aMaaa.aaaaM..i....ia.Ms.BB.a....i.iiia(fB.iMNa.iMa..*.a><..ia...a....a...aa..i.iia.ai..aM..Hi....B...BaaBHi.ai 

ia.ai.aHiia...liin.a..iia.i..iiiiiiii.iMll.aii.ii..i.8..i...  <a. a. aaaa....... a. aaaa... a. aa......a.ia....a..aiaaafia.ai 

a a......... a.a. aa.a.. a...aa..a.a....a aaaa aaaa. a.a.a aa.a. a.a.a aat ................. aaa...... a a.. a...... a... .a... a aa.a.a.aa 


I  aaaa. aa.a. a.a..a...a aaa.a. M.a aa.aaa.aa. a. aaaaaaaa aaaaaaaaaa a. ... a. aaaaa.t ..... a a. ... a.a.a aaaa. aaa. aa. ........ aaaa. a..aaaa...aaaai 

aaaa.aB.aaa.a..a.a.aaaa.aa.....a..aa.B..aaaa.aaaaaaa...a.aa.aaaaaa..a8aaBB  v...aaaa...aai.aaaB..a.aa.B.....Ma.a.aaaa...aaaaaaa.aai 


a..a.....aa.a..B....B.B.Ba.a..aBBaaa.Baaa.BaaaMaaaaaa.aaB.aaBaaBaaaaaaaB..a.aaa  *.. a.aaaaa aaaa. a. aaa aaaaaaaaaa aaa i. a.a.a aa.a.a.aa 
aa. ...... a aaaa. a.... a.a.a... aaaa. .a aaaa. ......... a aa. ..a. a. a aaaa.a.aaa aa.a.aaaaa.  a. a. aaa.a aaaa. aaaa a aaaaaaaaaa *.» aaaa..aaaaaaaaaa 


aaaaaS' 


i. a. aaaaaaaaaa aaa.aa.Baa 


aaaa3a«aaSaSBBa8aaaaaSSa.aSBa.aaaaaaSS.aaa.aSa....a...i 


>.k  aaaa  aaa.a. aaaa  aa.a.  a. a*  t  a.  aa.a.  aaa  M.a.  aaaa 


:::: 


■HHBHRBHBHnHH 


aaaaaaaa 


a.aaaaai 


a aaaaaaaaaa aaaa. 
- aaa aaa*. aaa a. 


-I 


.aa* aaa a. aaaa a aaaaaaaaaa aa.a. a. a. a a aa.aaa.aa aaa. aaaaa.a.aaaaa.aB aaaaaaaaaa aa.i 


aS*aaa**aaa3aaaaa  aaaaaaaaaa • 


AFCS  MrA°y"r,  906 


GENERAL  INFORMATION 


90  Hz  .  tSO  Hz 


Attachment  12 


LOCALIZER  GROUND  CHECK  DATA 


LOCATION 


Tinker  AFB 


15  December  1980 


■■■■•■•■a 


............ 


aaaaa.aa...i 


■■■■■•■■a 

•■■■•■■•••■' 


M ••■■.■■■■■•■■••■•■•■■••■■ a ■■■•■■•■•.■■■■••■•■■■*•■••■••••■•••••• ■■■•■■•••■• 


aaaaaaaaa 


■■■•••■a ••■■••■■  ■.■■..■•■•■•••■■■■■■■••■•■•■■■••••••••••  •Miumi 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 


I::::::::: 


•  ••■•••■••■■■ 
■  aiiiimuii 


■  ■■.■•■■■■•■ 

iMiiaaaaaii 


aaaai  ai 
aaaaiai 


aaa  aaaaa  aaaaaaaa  aa  aaiaaaaia  a  aaaianaia  aaaaaaaaaa  iiaaaiaiai  aaaaaaaa  ■■ 
aaaaaaaaaaaaa aaaaaaaaa a ■••••.•••■■•■•■•■••■••••• •■•■■■■■■• ■■■■•••»»( 


laaaaaaa . a . .  .i...  .....  . 


aaaaa 


a. aaaaaaaaa. aaaaa aaaaaaaaa aaa aaa a. a a 


aaaaaaaaaiaiai' 

.aaaaaaaaaaaaa 


aaaaaaaaaaa 
laSSSa aaaaa 


aaaaaaaaa aaaaa a aaa. aaaaa aaaaaaaaaa 


I::::::;:: 


aaaaaaaa..aa> 

a.aaaaaaaaaa< 


■  aaaaaa  aaaai 
i.a.a.aa.  a.i 


aaaaaa .a ■■ aaaaaa aaaaa. ...a aaaaa aaa aaaaa. a aaaaa aaaaaaaa* 


aaaaaa aaaaaa 


aaaaaa  aaaa 

aaaaa aaaaa aaaaa a aaa 


aaaaaa 

aaaaaa 


:::::::: 


•laaaaa 


aaaaa  aaa. 
aaaa.T-- 
■  aaaanai 


i.aaaaaa aaaaa. aaaa aaaaaa 

laaBaaaa.aaaaBflaiiiaaaaaHHHHHnMIH^HHMM 

ia a aaaaa aaaaa aaaaa aaaaa a aaaa aaaaa aaaaa. aaaa aaaaa aaaeaaaaaa.aaaaaaaai 


WHiHia  a  aaaaa  aaaaaaaaaa  ..............  aaaaaa 

aaaaa aaaBB.aaaa  aaaaa a aaaa aaaaa a a aaa  aaa. a aaaaa 
aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaaaaaaa 
MmnnMaMannaaiiiaiiM  a  aaaa  a  a  a  a  aa  a  a  a  a  a 


■  aaaa. a aaa. aaaa. aaaa .a aaa aaaa a. aaaaaa aaa. a aaa aaaaa a aaa a aaa a a  aaaaaaaaaa  aaaaa a^ 
.aaaaaaaaa  aaaaaaaaaa aaaaa aaaaa  aaaaa aaaaa aa aaa aaaa a aaaaa aaa a a. aaaaaa aaa - 


aa. aaa. ..a. a a aaa. 


I  aaaaa. a. aaaaaaaaaai 
ItaaBHNHMiaili 

lliii! 


.aa  .aaaaaaaaa  •• . 


aaaaa aaaaaaaa^. aaaaa aaaaa aaaaa. aaaa a. aaa. aaaa. aaaaaaaaa  i 
.aaaaa aaaa. aav. a. .aaaaaaaaaaaaa. aaaaaa^ aaaaaaa aaaaaaaaaai 
>aaaaa  aaaaa  r  ^aaaaaa  aaaaaaaa  aaaaaaaaa  •••. 'aaaaaaa  aaaa  aaaaa  I 
Mii.aiir  .aaaa  aaaaaaaaaa  aaaaa  aaaaa  aaaa  '.aaaa  aaaaa  aaUlJ 
■aaa«'i  aaaaa  a. aaaaaaaa  aaaaa  aaaaa  aaaaa  iaaaa  eaaaaaadB 
at aaaaaaa aaaaaaaa aa aaaaa .a aaa a aaaa . aaaa aaaa. aaa 
la  *  . aaa. aaaa aaaaa a aaaa .aaaa aaaaa aaaaa a  'aaaaaaaaaai 


TRANSMITTER  ONE 
FINAL 

CLEARANCE  QUADRATURE 


•aaaa aaaaa aaaaa. air 4. aaaa aaaaa aaaaaaaaaa aaaaaaaaaa aaaaa aat aaaaaaa. aaaa 
•  aaaaaaaaa.aaaaaar .a aaaaaaaaaa aaaaaaaaaa aaaaa aaaaa aaaaaaaa  '.aaaaaaaaaa 
aaaaa  aaaaa  aaaaa. '.aaaaaaaa  aaaa.  aaaaa. aaaa  .aaaaaaaaa  aaaaa  aaaa  aaaaaaaaaaa 
aaaaaaaaaa aaaaa  .aaaa aaaaaaaaaa aaaaaaaaaa aaaaa aaaaa aaaaa. aaaa  aaaaaaaaaa 
aaaaa. aaa*-*  aaaa  .aaaaaaaaa  aaaaaaaaaa  aaaa*  aaaaa  aaaaaaaaaa.  *•-«"■-  a: 

aaaaa aaaSaSaaaaSaaSaaaaaS aaaaa aaaaa aa*aa aaaaaaaaaa aaaaa aaaaa Saaaa aaaaa 
aaaaaaaaaa aaaaa aaaaa aaaaaaaaaa Saaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa! 
aaaaa aaaaa aaaaa. aaaa. aaaaaaaaa aaaaa. aaai aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
■aaaa aaaaa aaaaaaaaaa aaaaaaaaaa aaaaa aaaaa aaaaaaaaai aaaaa aaaaa aaaaa aaaaa  1 
...... ..aaaaaaaaaaa. aaaaa aaaaa aaaaa aaaaa. aaaaa. aaa aaaaa a*. aaaaa... a. ■* 

■aaaaaaaaa. aaaa aaaaa. aaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaaaaaaa 
aaaaa aaaaa aaa aaaaaaa. aaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa. aaaa. aaaa aaaa* < 
aaaaaaaaaa aaaaaaaaaa aaaaa aaaaa .aaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa. aaaai 
■•••■ .aaaa. aaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa. aaaa. aaaaaaaaa' 
. aaaa aaaaa. aaaa aaaaa aaaaa aaaaa aaaaa aaaaa. aaaaaaaaa aaaaa. aaaa aaaa. .aa* a > 
aaeaaBBaaa. aaaa aaaaa aaaaa aaaaa aaaaaaaaaa aaaa.Baaaa aaaaa aaaaa aaaaaaaaBB  1 
aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaaaaaif aaaaaaaaaa aaaaaaaaaa aaaaa aaaaa  1 
aaaaaaaaaa aaaaaaaaaa aaaaa aaaaa aaaaa aaaai aaaaaaaaaa aaaaaaaaaa aaaaaBaafai 

•aaaa aaaaa aa. aaaaaaa. a. aaaiaaa aaaaa aaaaa aaiaaaaaaa aaaaaaaaaa aaaaaaaaaa 
•aaaa  aaaaa  aa. aaaaaaa  .aaaaaaaaa. aaaaa.Ma  aaaaaaaaaa  aaaaaaaaaa  a. a. a. aaaa  i 
•■•■..■■aa aaaaaaaaaa ••••••••••••••••■••••••••••••• ■■.■.■■■■. •■■■■•■ .■•' 

•BBBaBBa.a .aaaaaaaaa .aaaaaaaaa  aaaaa aaaaa. aaaa iaaaa  aaaaaaaaaa .aaaa  aaa  aa  1 
——aaa  .aaaa  .aaaa  <aaaiaaaai#a^aa.aaaaaaaafaaM»»i»»»a«a«aa  aaaaaaaaaai 
aaaaa... aaaaaaaaiaaaaii. Baa  iaaaa  aaaai. aiaiaaaiaa.agMHggHMM 


■■MMRSMH9HHaaaaa.aaa.BaaaMiaa..aaBaaaaaa.aaaaaaaaaa..Baa 
aaaaa.a aaaaaaaaBa.aaaaaaaf fc aaaaaaaaaa .aaaa aaaaa ■•■!«. aaaaaa. aaaa ■■■ 
aaa. aaa aaaaa. aaaa. aaaaaaaia. aaaaaaaaa aaaaaaaaaa aaafvaaaaa. aaaa. aaaa 
aaaaaaa aaaaaaaaaa. aaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa aaaaa aaaaa aaaaa 


■•...aaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa. aaaa. aaaa aaa. a. aaaa .aaaaaaaa. 

■••■•••••■•■■■•■ ••■•■■•■■■•■••■••••■•■■■•■■■■■■•■•■■■•••■■■■■ ■■■»•••••* 


iii 


aa.aa aaaaa aaaaa aaaaa 
aaaaa. aaaa aaaaaaaaaa 
aaaaaaaaaa aaaaaaaaaa' 
laaaaa  aaaaa  aaaaa  aaaaa 
■a... aaaaa. aaaaaaaa.' 
aaaaa. aaaa aaaaa aaaaa' 


III 


aaaaaaaaaa aaaaaaaaaai 
aaaaaaaaaaaaaaaaaaa.' 
aaaaaaaaaa aaaaa aaaaa ' 
•aaaaaaaaa aaaaaaaaaa  1 
aaaaa.aaaaaaaaaaaaaai 
.aaaa aaaaaaaaaa aaaaa  I 


aaaaa aaaaa aaaaaaaaaa aaaaaaaaaa. aaaa .aaaa 
aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa a aaaaaaaaa 
•aaaaaaaaa aaaaaaaaaa aaaaaaaaaa. aaaaaaaaa 
•aaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa. aaaa 
aaaaa. aaaa aaaaa. aaaa aaaaaaaaaa. a. aaaaaaa 
•aaaaaaaaa aaaa* aaaaa aaaaaaaaaa aaaaa aaaaa 
•aaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa aaaa a 
aaaaaaaaaa ••■■■•■■•■ aaaaaaaaaa. aaaa aaaaa 
■•••■■aaaa. aaaaaaaaa aaaaa. aaaa. aaaa. aaaa 
■aaaaaaaaa .aaaaaaaaa ■••••••■••..■. a. aaa. 

•aaaa. aaaa .aaaa. aaaa aaaaa aa.aa. aaaaaaaaa 
•a. aaaaaaa aaaaaaaaaa aaaaa aaaaa. aaaa. aaaa 
•aaaaaaaaa •••••••••■ aaaaa aaaaa. aaaa iaaaa 

aaaaaaaaaa  aaaaaaaaaa  aaaaaaaaaa  aaaaa. aaaa 


.aaaaaaaaaaaaaaaaaaa 
.aaaa. aaaa. aaaaaaaaa 
■••••.••••••••••aaaa 


B  Sa  a  a  aaa  aa  a  mi 
.•■••■••••••aaaaaaaa ••■■•■■■■■ aaaaaaa 

.•••••aaaai aaaa ••••• aaaaaaaaaa aaaaa. a 

•••■a aaaaa ■•■••••••■ aaaaa .aaaa. ■■•■•■ 


■••«••.«•■ 


■aaaa ••••■.■■.■■■ aaa. aaaa Naali •••■ aat. a.aa a. •■■■■■■ 

•aaaa. •••••••■■■■■•••■•■•. aaai. aaaa «•••■. aaaa. aaaaaa 

■a aaa ••■ aaaaaaa. aaaa. a aaaa aaaa ••••■•••■• aaaaa. a .aa. a 


iiiiiiiiii 


•....■...a 

■••••■•••a .■••■•••■■■••■••••••. •••••#••• M«ff ••••■••••■.■ 

.■•••.••■•.••••••••••••••.••••.•■■••••••iaaiiaaaaaiaaaa.a 

.•■•aaaaaa .aaaa aaaaa ••■■••■••..■•■•■•■•• aaaaa iaaaa ia. aaaa 


••■•a. a aaa  aaaaaaaaaa 
.••■■■■aaaaaaaaaaaaa 
•a. a ■ ■• ••••■•■■■■■■• 
..aaaaaaaa •■■■■■■■■■ 
■aaaa •■■■■••■■■ aaaaa 


aaaaa aaaaa aaaaaaaaaa aaaaa aaaa a. aaaa. aaaa 
■aaaaaaaaa .aaaaaaaaa aaaaaaaaaa. a aaa. a aaa 
•■••a aaaaa iaaaa aaaaa aaaaa ■•••■••••■■■ aaa 
^aaaa^aaaaiaaaaaaaaa.aaa«aaaa««aaa...i*. 


■.aaaaaaaaaaa 


•a a a a aa aa a aaaaa •■■■■■■■■■■■■I 
•aaaa. ■••■•■■■■•■•■••••■■ aaa 
■aaaaa  .aaaaaaaaa  •••■■•••••aaai 
■  ■■■•■■■■■■laMHMHHd 


•Sa aaaaa 


■  aaaa. ■■■■■■■■■  aa.aa  aaaaa  mm 
•aaaa ■■■•■■■■■■ aaaaaaaaaaaaa 
aaaaa ■■■■■■■■■■ •■■■■■■■■■•■■ 

■aaaa aaaaa.aaaa aaaaaaaaaaaaa 
•aaaa aaaaaaaaaa aaaaa. ■•■■■■■ 


•■■■a ■■■■■■■■■■■••■■••■•■••• 
aaaaa aaaaa aaaaa aaaaaaaaaa aaa 
aaaaa ■■••■■■•■■■■■•■■•»••■■■ 
aaaaa ■••■■■■••■ aaaaaaaaaaaaa 
•aaaa aaaaa aaaaa. aaaa. aaa. a., 
■aaaa. aaaaaaaaa •■■■•••■■■•■■ 
'•■•a. aaaa aaaaa aaaaaaaaaaaaa 
* aaaa •■•■••■■■••■•••■•■•■ aaa 
^••■•■••■•■••■■■•■••■•■■■'. 

■  '.a. aaaaaaaaa. aaaa. aaa.  .aa 

■  •a '■■■■■■•■•■•••••••■■'.■■• 

•■at '■■•■■•■■■•■••■■■» .■•••• 

■■•••- .■•■•••■■•■•■■” aaaaagi 
.■••••■  .'■•■■■••  ■-  ..•■•aifli 

aaaaa. aa* '•-_••■•••■•■••■•■■ 
•■•■a. ■■■■••■■3 ■■•■■••■•* aaa 
•■•■a •■•■•. •■■■!■•■■■■■■(•■• 
••■■• ■■■••■•■•• ■■•■■■■•■■■•• 
MMM|«aiaaaa  ■••■■■••■■••• 
••••••■■•••■■■••••a. 

■MM(aii«aaaMaaaHia  m 
•.■•••••■•••■a* ••••■■•••■ « 

■•■■■Maaa  ■■■■•■■■•■■••  aafli 
.■■•■ iaaaa. aaa. ..aaa.i..a ■.. 
MMa  aaaaaaaaaa  •••.•••■•■•.. 
■aaaaaaaaa a. a 
MMiHfa  •••■•■  ■■■•■.. 

■  ■■■ •••....... ... 


•■• 

■■■ 


■■•■•••■•■•I 


•■■•■••aaaa ■■••■■•■■• aai 
■■aaaa ••••■•■■■■■■■■■•■■ 


■••••aaaaaa •■•■■■■■■■■■■ 

■ ■•••■•■••■ aaaaa ■■•■•■■! 
■ ■••••••••■ ••■■■■■•■■•at 

a ••■■■•■•■■ aaaaa ■■•■■•■! 


•••••■•••■■••■■■»■••••■■ 

■*■■■■■■■«••■•••••••■.■• 

•■■■■■••■■•■■••■■•■a* ■•« 

■ ■««■••••■••■•■■•■■■■ i.l 
a ■■■■•■■■■■ •■•■■•■•■■••■ 
•  ■■■•■■■••a  aaaaaaaaaa ■■• 
■  •■■•■■•■■■•■■■■■■■■■.  aa| 
■ •■■■■■■■■• ••■«••■•■•.■■ 


■•••■•••■■■•••■•■■■■■■■a 

■■■•■•••■■•■■■■••■■■•■■• 

.■■•••■■■■■■■■■•■••■■■■■■I 


SaaSSaS 


■•■•a •■•■■■■■•■■•.. a •■■■■i 
■■■■■ .......... .......aa. 1 

■  ■•••  aaaaa  ■••■■■■■••. •aaa^H 

■•■•••■•■a •■••■■■■•••■••■•■• 
.*••■. ••■■■■••• ■■•••■••••.■■ 
•■■•■ ■•■■•■■■■■ ■■■■■•••••.■■ 
■■■■■. aaaa ■•••■■•■■■•■■■■•■ a 
.•••■.*••■■•■•■■■■■■•■•■■■§ 
■■•■a. ■•■■.■■■■■•••■■••■■ 1 


»s 


■•■ 

ala 


■aaa.. a 


•aaaaaa 


«••■■■• 


■■•a. ■• 


■■■•••• 


••■•■•a 


■■■■•■a 


•■■•■■a 

•••■■•• 

•aaaaaa 


•••••■a 

••■•■•a 

■••••■a 

........ 

..aaaai. 

•••■•■•a 

■••■■■■• 


■aaaa ■• 
■•••••a 
• ••■••■ 


...aaa... 
■■••■.•■■ 
■  •••MM 

■•■■••■a 

aaaaaaaa 

•aaaaaaa 

■■■■■aaa 

■aaiaaaa 


•a* 

■a* 


•aaaaaa 

■•■•■■• 

•••■■aa 


■■•■■•■a 


■aaaaaaa 
•■••■■■a 
■■•••■a 
■•■••■■• 
■■■•■■■a 
. •••••■■ 

■.•..•.a 

........ 

•■•■•■aa 


■■•■■•■a 


•••aa.aa 


■•■■•••■ 
.•••■■■a 
■■••■■■■ 
a. ■■••■■ 
•■■■•••• 


■■a 

••• 

..a 

•aa 

aaa 


•SSS 


FORM 
MAT  79 


GENERAL  INFORMATION 


Attachment  12 


LOCAL  I ZEK  GROUND  CHECK  DATA 


LOCATION 


Tinker  AFB 


•  ••••■■••■a  aaaaaaaaaa 
■•■■■••■a aaaa a ■■•■■■■ 
■aaaaaaaaaa aaaaaaaaaa 


aaaaa  *•■■••••< 
•aaaa laaaaaaa 
■  ■uaiaaaaiaa 
•  aaaaa  aaaaaaaai 
■••■• ■•«■■•■■ 
aaaaa  lanaiaa 
a  aaaa  aaaaaaaai 
aaaa  a  aaaaaaaai 
aaaaa  aaaaaaaai 
aaaaaaaaaaaa 
aaaa  aaaaaaaai 
aaaaaaaaaaaa 


»•■•••••■■•• 

laaaaaaaaaaa 

■  a  aaaaaaaaaa 

■  a  aaaaaaaaaa 
■a  aaaaaaaaaa 
■■••■■■*•■■■ 
la  aaaaaaaaaa 


aaaaaaaaa  aa 


■■■a aaaaa aa 
■aaaaaaaaaa 
■aaaaaaaaaa 
aaaaaaaaa  aa 
aaaaaaaaa  aa 
■aaaaaaaaaa 
■aaaaaaaaaa 
■aaaaaaaaaa 


iaa  aaaaaaaaaa 


ia  aaaaaaaaa 
)•  aaaaaaaaa 
laaaaaaaaaa 


■■aaaaaaaaaa 

■■aaaaaaaaaa 

■■aaaaaaaaaa 

■■aaaaaaaaaa 

•■aaaaaaaaaa 


■aaaaaaaaaaaa 
■aaaaaaaaaa  aa 
■aaaaaaaaaa 
aaaaaaaaa  aa 
■aaaaaaaaaa 
aaaaaaaaa  aa 


aaaaaaaaaaaa 
aaaaaaaaa  aaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 

aaaaaaaaaaaa 

aaaaaaaaa  aaa 

aaaaaaaaaaaa 

aaaaaaaaa  aaa 

aaaaaaaaaaaa 

aaaaaaaaaaaa 

aaaaaaaaaaaa 

aaaaaaaaaaaa 

aaaaaaaaaaaa 

■aaaaaaaaaa 

aaaaaaaaa  aa| 

■aaaaaaaaaa 

■aaaaaaaaaa 

aaaaaaaaaaaa 

aaaaaaaaa  aaa 

■aaaaaaaaaa 

■aaaaaaaaaa 

■aaaaaaaaaa 

■aaaaaaaaaa 


■•■■aaaaail 
■aaaaaaaaaaaa 
■aaaaaaaaaaaa 
■aaaaaaaaaaaa 

aaaaaaaaaaaa^ 
aaaa  aaaaa '-.aa 
aaaaaaaaaaaa 

■aaa’  .aaaiaaa 
aa. aaaaaaaaa 
a  .aaaaaaaaaa 
■aaaaaaaaaa 
aaaaaaaaa aa 

■aaaaaaaaaaaa 
•aaaaaaaaaaaa 
■aaaaaaaaaa 
•aaaaaaaaa 


aaaaa  ■■••■•■■! 

•  •■•■  ■■•■■•■•' 
aaaaa •■•■■•■• 

■■■■■■■■ill 
■■ •■■■■■■■{ 
BBa  a ■■■■aian 

•  aaaa  aaaaaaaai 

•  aaaa  aaaaaaaai 
aaaa*  •■■■■•■■! 
•aaaa ••••■•■■! 

■  ■••a  aaaaaaaai 
aaaaa  aaiaaiaai 
aaaaa  aaaaaaaai 
aaaa  a •■■■■■■■{ 

aaaaaaaaaaaaaai 
aaaaa aaaaaaaaa' 
aaaaaaaaaaaaaai 
aaaaaaaaaaaaaai 

HMMIMIIMi 

aaaaaaaaaaaaaai 
■■■■a aaaaa aaaai 
aaaaaaaaaaaaaai 


aaaaa aaaaaaaaaa ■aaaaaaaaa 
■■••a aaaaa aaaaa ■aaaaaaaaa 
aaaaa aaaaaaaaaa aaaaaaaaaa 
aaaa a aaaaaaaaaa aaaaaaaaaa 
aaaaa •■••■•■■•■ •■■■•■■■■■ 
■■■aaaaaaaaaaaa aaaaaaaaaa 
■aaaa aaaaaaaaaa aaaaaaaaaa 
■•■aaaaaaaaaaaa aaaaaaaaaa 
aaaaa aaaaaaaaaa aaaaaaaaaa 
•••■• ■■•■■•■•■■ ••••■■■•■■ 
■aaaa aaaaaaaaaa aaaaaaaaaa 
aaaaa aaaaaaaaaa aaaaaaaaaa 
■aaaa aaaaaaaaaa aaaaaaaaaa 
aaaaa aaaaa aaaaa aaaaaaaaaa 


•■•aa  aaaaaaaaaa ■■•••••• .a 

■aaaa aaaaaaaaaa aaaaaaaaaa 
■•■■a aaaaaaaaaa aaaaa' aaaa 
■■■aaaaaaaaaaaa aaaa  .aaaaa 
•  ■■■a ■■■•■•■••■ ■•»  .aaaaaa 
•aaaa ■■••••■■•■ mw ^••aaaaa 

■  ■aaa  aaaaa ■■■•■' ■•■•■■■aa 

■  ■■■a  ■■■■■■■■■'.  •■■■■■■•■■ 

■  ■■■■■■■•aaaa  .» •••■■■■■■■ 
•••■■••■■■a* .aaaaaaaaaaaa 
■aaaa ■■•■■' ••■■••••••••■■ 

«■■■■■••■■■•■■• 

. . 
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niiim 

>  MOD 

LAST  FC  i  4.0 

77,6 

77,9 

79 .7 

78. ft 

clearance 

MONITOR  1 

.J.%S%v!*!v  VivW. 

•X.X\vX\vX"x>X 

RF  LEVEL 

100.0  t  5.0 

_ 

-  MOD 

90.0  ♦  5.0 

■ 

■■■■ 

■ 

■ 

■■■■■■■■■ 

FREQ  SE  P 

8.00  1  5.0 

~r„,  1 

CLEARANCE 
MONITOR  2 

Xv'vXvXv.v.v. 

vX'X'vXvXvX*! 

v.*.v.XvX*Xv.v. 

XvXnv.v.v.v.v. 

X*X*XvXvX*XvXvXx*XvX*XvXv 

X'XxX&XX’X'X’XX^X'XvX’XvtxX; 

•  •X'Xv.W.V.V.V.V.W.  .V.V.Vw.V.V 
•X»X*X*XvXvX v  .v.v.v vx»X*X*Xv*Xv 

•  •Xv.v.  v.v.v.  v.v.v.  v.v.v »•.•.*. •#*.***•*•*•" 
““ 

RF  LEVEL 

100.0  ♦  5.0 

ZZZ~] 

MOD 

■ 

mmm 

■ 

1  ! 

■■■■ml 

FREQ  SEP 

8.00  i  5.  0 

1 

Al  ARM 

LIMITS 

v:v:::::;:xv:v:v::;v::v/:v: 
v.v«  •X*X\v.v.v.v.>Xv 
•••••■/X*X'XX*.*.’.‘.*.‘«XvX’.'.‘.*. 

COURSE  MONITOR 

wmMmmm 

MONITOR  1 

MONITOR  2 

v  MOD  LOWER 

NORMAL  -004.0 

76.9 

74.5 

75 . 8 

.73.5 

U  PPER 

NORMAL  ♦  004.0 

84.8 

82.6 

83.9 

81.5 

RF  LEVEL  LOWER 

66.2 

65.9 

■ 

PATH  { Near'.  U  PPER 

050.0  *  0.002 

PATH  \!nt)  U  PPER 

050.  0  *  0.002 

BKtTiW 

mmmm 

WIDTH  DDM  LOWER 

0  .  15  5  r  0.002 

.  145* 

.155 

_ .144* 

.  155 

UPPER 

■RilDH 

.  195 

HCIiEQ 

.19?i 

TEST  DDM  LOWER 

0.426  *  0.040 

.412 

.427 

U  PPER 

0.557  ♦  0.040 

.542 

.  558 

CLEARANCE  MONITOR 
ALARM  LIMITS 

r.  MOD  LOWER 

07.50  i  5.0 

RF  LEVEL  LOWER 

090.0  ♦  5.0 

REMARKS 


< 


A13-3 


Attachment  13 


CHECK 

SPECIFICATION 

TRANSMIT  TER  NO.  1 

TRANSMIT  TER  NO.  2 

REMARKS 

INITIAL  1  ADJUSTED 

INIT,U  1 

ADJUSTED  | 

RADIO 

FREQUENCY 

vX*K^ 

v«v*Xv!v//*|.v.'tV 

COURSE 

•  .002- 

332.5984 

3  3  2 . 6  0  3  i 

LOs332 . 59335  ..... 

CLEARANCE 

♦  .002* 

,  ...  -1 

HJ=332.606£5  , 

ANTENNA 

VSWR 

;4X4:4X,.,«4»!»:*:%*x<'i*'4X*x%v.%x*s>:«!»x*x 

U  PPER  ANTENNA 

'  1.2  1 

HHfl 

■■1 

'  ■ 

CENTER  ANTENNA 

<  1.2  1 

1.12:1 

LOWER  ANTENNA 

‘  1.2  1 

1.08:1 

GROUND 

CHECK 

j.V.V.V.SV.V.V.V 

O  DDM 

LAST  FC  *  0.010 

11'  8" 

W1W 

wnanni 

waanm 

ABOVE  PATH 

LAST  FC  *  0.010 

15'  1" 

■ElAlUl 

gfcn-iai 

tuum 

BELOW  PATH 

LAST  FC  4  0.010 

8  '  5" 

wamm 

8'  8" 

5' 

FH  AS!  NG 

IlllliS 

*l"X#X*X4X*X*X&C;t 

GROUND  CHECKPOINT 

LAST  FC  4  0.010 

.010/90 

■ mm\ 

.  009/90 

FAR  FIELD 

NO  SPEC  *  *  * 

.028/90 

.052/90 

CkFKEZS 

A  PC  U 

AM  P  AND  PHASE 

$i’X4X^ 

HHil 

AMPLITUDE 

PHASE 

C  *  SB  DISTRIBUTION 

BALANCE 

SBO  DISTRIBUTION 

balance  mid  TO 

LOWER 

S BO  DISTRIBUTION 
BALANCE  MID  TO 

UPPER 

■■1 

mm 

CLEARANCE  DISTRIBU¬ 
TION  BALANCE 

HHi 

INITIAL 

MOD  Balance  Far  Field  *** 

.004/150 

.002/90 

.002/151 

.003/90 

MONITOR  OFFSETS 

.  —  ■  M  , 

—  -■-!  ■ 

^  r~±"  ■■  ■— :1 

PATH ( INT) # 1 

ELUkTiU'J 

MHHI 

i  ! 

EH 

WIDTH  #1 

iMMig'i 

wmmi 

PATHf INT) #2 

H!l!lM0!l 

■■■HI 

MlMHi 

■Ml 

HlfiU'l 

WIDTH  #2 

■Ml 

liUtl  M 

IN  QUADRATURE  READINGS 

■  - 

WIDTH  #1 

EHUSHI 

WIDTH  #2 

MlCTiftfrl 

.018/90 

*  -  Change  3  to  TO  3 1 R4 - 2GRN3 1 - 2  changed  the  width  monitor  alarm  points 
from  0.145  to  0.155  and  from  0.205  to  0.195.  The  workcards, 

3 1 R4 - 2GRN3 1 - 6WC- 1 ,  have  not  been  changed.  TO  tolerances  were  applied 
during  the  TRACALS  Evaluation  and  the  monitors  tightened  up  to  the 

TO  specification.  Local  maintenance  will  submit  an  AFTO  Form  22. 

**  -  The  "ADJUSTED"  readings  were  recorded  following  the  flight  evaluation. 

***  -  Far  field  modulation  balance  and  phasing  were  accomplished  at  the 
Localizer  far  field  monitor. 

AFCC  rORM  936 B  PA«E  3  Or  S  PA6H 
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Attachment  14 


A14-1 


The  primary  and  backup  power  sources  for  the  Localizer  are  adequate  and 
reliable. 


A  PCS  SSgM7«  908b 


•  US  GOVERNMENT  PRINTING  Of  F  ICE  1970-«06-OOrS17 


rtit acumen t 


rti3* 


SSILS  LOC.  PRE-POST  AIRBORNE  EVALUATION  CHECKLIST 


OAT* 

16  December  1980 


SPECIFICATION 


TRANSMITTER  NO  1 


TRANSMITTER  NO.  2 


1 5  W 

15W 

300mW 

300mW 

4W 

4W 

130mW 

1 30mW 

4  0% 

41.3% 

41.3% 

48.8%* 

1 4  OmW  1 4  OraW 


38.8% 


WIDTH  DOM 


RF  LEVEL 


MOD 


10  %  MOD 


COURSE  II 


COURSE  DOM 


WIDTH  DDM 


RF  LEVEL 


X  MOD 


ID  %  MOD 


CLEARANCE  I 


DDM 


WIDTH  DDM 


RF  LEVEL 


MOD 


ID  %  MOD 


FREQ  SEP 


CLEARANCE  II 


COURSE  DDM 


WiDTH  DDM 


X  MOD 


MOD 


FREQ  SEP 


FFM  1 


DDM 


X  MOD 


FFM  2 


DDM 


X  MOD 


REMARKS 


0.000  ♦  0.011 


0.141  TO  0.175 


100.0  ♦  10.0 


LAST  FC  t  0.004 


005.0  ♦  2.0 


0.000  i  0.026 


0.129  TO  0.101 


100.0  ♦  10.0 


LAST  FC  *  0.004 


005.0  t  2.0 


9.5  ♦  1.0 


.177 


94.2 


41 . 1 


.174 


99.7 


.181 


94.0 


0.000  t  0.005 


40.0  t  10.0 


0.000  i  0.005 


40.0  *  10.0 


*  -  Clearance  percent  of  modulation  was  reduced  during  the  17  December 
flight  inspection  sortie. 

**  _  Monitor  readings  were  not  optimized  during  this  flight  inspection 
sortie. 


00404*1 


SSILS  LOC.  PRE-POST  AIRBORNE  EVALUATION  CHECKLIST 


AttachSienf  15  ' 


DATE 

17  December  1980 


SPECIFICATION 


TRANSMITTER  NO  1 


TRANSMITTER  NO.  2 


COURSE  SB 
POWER 


CLEARANCE  CARRIER 
POWER 


CLEARANCE  SB 
POWER 


COURSE  % 
MODULATION 


CLEARANCE  % 
MODULATION 


MONITORS  COURSE  I 


COURSE  DOM 


WIDTH  DDM 


RF  LEVEL 


MOO 


ID  %  MOD 


COURSE  II 


COURSE  DOM 


WIDTH  DDM 


RF  l  EVEL 


7.  MOD 


ID  %  MOD 


CLEARANCE  I 


PKE 

POST 

PRE 

POST 

14 .5W 

15W 

1SW 

1SW 

300mW 

310mW 

300mW 

310mW 

4W 

4W 

4W 

4  H 

1 20mW 

1 4  2mW 

1 35mW 

142mW 

40% 

40% 

4  0% 

40% 

47.5% 

42 . 5% 

42.5% 

42.5% 

WIDTH  DDM 


LEVEL 


%  MOD 


D  %  MOD 


FREQ  SEP 


CLEARANCE  II 


COURSE  DDM 


WIDTH  DDM 


RF  LEVEL 


MOO 


ID  %  MOD 


FREQ  SEP 


FFM  1 


DDM 


%  MOO 


FPM  2 


DOM 


%  MOO 


0.000  ♦  o.oit 


0.141  TO  0.175 


100.0  1  10.0 


LAST  FC  4  0.004 


005.0  4  2.0 


0.000  i  0.01 1 


0.141  TO  0.175 


100.0  *  10.0 


LAST  FC  >  0.004 


005.0  *  2.0 


0.129  TO  0.161 


100.0  !  10.0 


LAST  FC  *  0.004 


005.0  1  2.0 


1.0 


55 


101 . 4 


40 . 7 


4.0 


56 


100.0 


40.5 


.155 


101.1 


39.6 


.  2 


101.0 


40.4 


.6 


I  »M  FA-'IIM  mil  I f*  HO  HHt  Af A-'IiI  MM  «-IiW 


.155 


101.3 


.156 


100.1 


41 . 2 


.  5 


.  154 


101 . 0 


40 . 3 


AijMI  Hi  W'l'PTJ  Lio  muf-t#  niM  Amt  riif 


102.9  I  100.4 


46.0  42.0 


4^0^ 


102.6  101.2 


39.8 


4 . 0 


O 

8 

O 

± 

0.026 

0.129 

TO  0.181 

100.0 

♦ 

10.0 

LAST 

FC  4  0.004 

005.0 

♦ 

2.0 

9.5  4 

1. 

0 

.  168 


102. 


.2 


.3 


002/150 


.  155 


.  178 


102.5 


41 . 0 


IBK 

I  100.9 

43 

i.2 

Attachment  16 


A16-1 


SSILS  0/S  PRE-POST  AIRBORNE  EVALUATION  CHECKLIST 


DATE 

18  December  1980 


SPECIFICATION 


]  TRANSMITTER  1 

TRANSMITTER  2  | 

I  PRE 

POST 

PRE 

POST  I 

UPPER  ANTENNA 
POWER 


CENTER  ANTENNA 
POWER 


LOWER  ANTENNA 
POWER 


COURSE  n. 
MODULATION 


-  CLEARANCE  % 
MODULATION 


MONITORS  COURSE  I 


PATH  < tNT ) 


PATH  UVF) 


WIDTH  DDM 


RF  LEVEL 


%  MOD 


COURSE  It 


PATH  l IJVD 


PATH  iNF) 


WIDTH  DDM 


RF  LEVEL 


MOD 


CLEARANCE  I 


RF  LEVEL 


-  MOO 


FREQ  SEP 


CLEARANCE  II 


RF  LEVEL 


%  MOD 


FREQ  SEP 


REMARKS 


25mW 

26mW 

2  7mW 

26mW 

3.0W 

3.0W 

3. 2W 

3.0V 

80% 

78.8% 

80% 

78% 

0.000  i  0.050 


0.000  ±  0.050 


0.145  TO  0.205 


100.0  ♦  10.0 


LAST  FC  ♦  4.0 


0.000  1  0.050 


0.000  t  0.050 


0.145  TO  0.205 


100.0  ♦  10.0 


LAST  FC  t  4.0 


100.0  i  5.0 


90.0  ♦  5.0 


8.00  «  5.0 


100.0  ♦  5.0 


90.0  ♦  5.0 


8.00  t  5.0 


.168 


95.1 


78.5 


0  1.001/150  I  0 


.174  .183  .176 


100.2  98.3  100.1 


78.5  81.2  79.4 


III  1 1 II I  ■■  — ■  —H  I  III! 

I  MiMIteltM  fan  Rmi  i 4  i-fr  I 

RilBM 


95 . 4 


FUGMT  MEKCTIOM  REPORT —INSTRUMENT  LANDING  SYSTEM 


I  STATION 

Tinker  AFB,  OK 


SIR  (VALUATION 


COMMISSIONING 


RWY  17 


4.  TYRE  OR  INSKCTION 


J  DATt/DATtt  Of  INtPCCTION 
12/16-18/80 


5.  COMMON  SYSTEM 


sncim  TRACALS 


SURVEILLANCE 


U  S.  ARMV  I  fllVATf  (ImJttmtt  sllmml  •timer) 


12  REMARKS 

1.  This  was  a  special  inspect  I on/TRACALS  Evaluation  of  number  I  transmitter,  on  an 

AN/GRN-29  US  to  RWY  17.  Periodic  requirements  were  fulfilled  on  both  transmitters 
TRACALS  Evaluation  was  to  Investigate  possible  corrective  actions  for  localizer 
structure  problems  from  1.5NM  to  threshold.  ,, 

2.  Localizer  alignment  and  structure  and  glide  slope  actual  apgH?  And/ structure 


1866  FCS 


f  AA  Pofin  8240  -7  <»-»«>  formerly  faa  form  jam 


Major,  USAF 


li 


FLIGHT  INSPECTION  REPORT-INSTRUMENT  LANDING  SYSTEM 
SUPPLEMENT  SHEET 


1.  STATION 

Tinker  AFB,  OK 


4a.  VERTICAL  POLARIZATION 


4b.  SYMMETRY 


RWY  17 


lDTOMW 


NSPECTION 


4.  LOCALIZER 


TX-1 


S.  GLIDE  PATH 


5a.  DEPHASE 


ADVANCE  AO  I  ty 


RETARD  15/18° 


5b.  PATH  ANGLE  LOWERED  TO  ALARM 


5c.  PATH  ANGLE  RAISED  TO  ALARM 


PATH  WIDTH  NARROWED  TO 

alar1.; 


5a.  PATH  WIDTH  WIDENED  TO  ALARM 


5t.  CLEARANCE  TX  MODULATION 
DECREASEO  TO  ALARM 


,  ATTENUATE  MIDDLE  ANT.  TO 
S#-  ALARM 


ATTENUATE  UPPER  ANT.  TO 
ALARM 


51.  SYMMETRY  ■ 


Si.  MODULATION  BALANCE - 


5k.  PHASING  -  ■  ■  •  ■  — 


PATH  ANGLE 

TX-1 

TX-2 

2.52 

2.5* 

2.55 

2.5k 

PATH  WIDTH 


0  .81 


[  STRUCTURE  BELOW  PATH 

TX-X 

TX-2 

1.20 

1.28 

1.35 

i.ko 

TX-1 


39  %  90  Hi 


0 


2  ua  150 


51.  FRONT  COURSE  AREA  WHERE  PHASING  CONDUCTED  ■ 


5m.  STRUCTURE  BELOW  PATH-CAPTURE  EFFECT  (Sptciol  procedures)  • 


6.  REMARKS 

Measured  with  RTT. 


TX-2 

k7  K  BO  Hi 

53  %  ISO  Hi 

TX-2 

TX-2 

On  Course  0 

HI  SIDE 

TX-1 

TX-2 

3.  Localizer  alignment  Measured  from  1HH  from  Middle  marker  to  Middle  Marker. 


k.  Localizer  clearance  only  width  7.00°. 


.  CBP  flown  satisfactorily  with  TX  advanced  28°  to  alara  because  SW  was  outside 


of  service  vol 


localizer  axtroMatlesi  90Hz  side.  2.50°i  1$0Nz  side,  l.kj*. 


th  ana  I  a  2.M°,  below 


FAA  Form  8240-16  (io-7S) 


A17-3 


PA8E  3  of  3  Attachment 


FLIGHT  INSPECTION  REPORT  -  CONTINUATION  SHEET 


«.  StATION 

Z.  LOCATION  1  DC  NT « 

9.  FACILITY  TYPE 

Tlnkar  AFB,  OK  WY  17 

JTZ 

•IS/AM/eHH  29 

1.  FAA  FSNPO,  Ns  Mayas,  notlflad  at  21002, 

12/18/80  af  coopt  at  Ian  af  parladlc 

raqulraoants. 

9.  Restriction  ptacad  on  facility  5/19/80 

raoa 

Inc  In  affact. 

FAA  Form  8071-1  »-«•) 


FAA  AC  TJ-aW* 


Attachment  18 


rin  E 

LOCALIZER  FLIGHT  INSPECTION  DATA 


.OCA  T  I  ON 

Tinker  AFB 


m  mi 

:ii  ill! 


17  December  1980 


'••••••  •••••••••■  •••••••••• 

s  sisss  aaiaa  sss ss  aaaataaai  a  m>m  aaaa  i 


—iaa»aa*aaaaaa«a< 

Ctoaif  aMaaaMii  »OTP 
■pssi  Maatiaaai  mnh 
aaaiaa iaaaataaaa aaaa*  i 
■■■Hnaai  aaaaai 
as »•  a  aiaaii 


Ms*  I 

Uzi:  .is::  I 

BBKsaa 

■saaai  mw  I 
■Baai  sssst  I 

algriagi 

Haaa*  iaaaai  I 

■E'.FEI 


•  i  aaaa  a  .sgsisij 
at  ssias  laiiaaa 
•a  aiaataaaiaaa 
fa  mMi  aaaaaaa 
•a  taaaiaaal 

Wm  sms  waaaaaaH 
Bt «•*  aaiaa— ail 


5555222 

•SSS58S 


nr 


SBC 


SBBBS 

i— aaaaaat  I 


imnimnigmi 

SB  Mg  »  t.rui  JiV'S. T'J  ; 

"uitfSfBSsHiS1 


M— n—«  I 

■aaaaaaai  I 


■■pngR 


30  25 

20  15 

10 

5  0  5 

10 

15  20  25 

30 

90Hz 

DEGREES 

150Hz 

AFCS 


ro*M 

MAY  *r  3 


906 


GENERAL  INFORMATION 


A18-2 


LOCALIZER  FLIGHT  INSPECTION  DATA 


Attachment  18 


16  December  1980 


A&rt  FO"M 

•rti  may  n 


GENERAL  INFORMATION 


*H  094  2H  06 


A  1  8  -  3 


LOCALIZER  FLIGHT  INSPECTION’  DATA 


LOCATION 


Tinker  AFB 


16  December  1980 


■  •••a 

■  ■■*■ 
■  ■■■■ 
■  ■■■■ 

■  ■  ■  ■  a 

■  ■«■• 
mia 
•  ■■■a 


(•••■a 
■  ■■■a 
•  •••a 
•  ■■■■ 


•  ■•■a 

•  ■an 
■  aaaa 

•  ■•■a 
nail 
aaaaa 


liaaaa 

■  aaaaa 

■  aaaaa 


aaaaa 

aaaaa 

aaaaa 

aaaaa 

aaaaa 

aaaaa 

aaaaa 

aaaa 

•  ■•a 

aaaa 

aaaa 

aaaa 

aaaaa| 

aaaaa 

aaaaa 

aaaaa 

aaaaa 

aaaaa 


aaaaa 

::::: 

aaaaa 

aaaaa 

aaaaa 


aaaaa 

aaaaa 

aaaaa 

aaaaa 

aaaaa 

aaaaa 

aaaaa 

aaaaa 


■  aaaaai 

■  aaaaa' 

■  aaaaai 


I  aaaaai 
aaaaa 
■aaaa 
aaaaa 


aaaa 

aaaa 

aaaa 

•aaa 

aaaa 

:::: 


aaaaa 

aaaaa 

aaaaa 


aaaaa 
aaaaa 
aaaaa 
aaaaa 
aaaaa 
aaaaa 
aaaaa 
aaaaa 
aa  aaa 


aaaaa 

aaaaa 

■aaaa 

aaaaa 


•■•aaa 

aaaaaa 

aaaaaa 

aaaaaa 

aaaaai 


aaaaaa 
aaaaaa 
■■aaaa 
■■aaaa 
aaaaaa 
aaaaaa 
aaaaaa 


aaaaaa 

aaaaaa 

aaaaaa 

■aaaaa 

■■aaaaaa 

■■aaaaaa 


■■aaaaa  bm  aaaaaaai 
■aaaaaa aaa  aaaaaaai 


•  aaa 
■  aaa 

•  ■■a 


■  aaa 

■  ■aa 
■aaa 


■■■■ 
■aaa 
■  aaa 


■aaa 
aaaa 
■  aaa 


■  aaa 

■  ■■a 

■  ■■a 


•■-.a 
■  *•■ 


aaaa 

aaaa 

■aaa 

■aaa 

■aaa 

■aaa 

■aaa 


•  aaa 
■aaa 
aaaa 


•  •■•■•■•■■•■•■■••••a •••■■ ■••• • ••■•■ aaaaa ■■••••••■••••••••■•■■••••••••• •••■■■■■■■ ••••■•■••••*•••••••••»••■•••••  I 

aaaaa ••■■■■■ aaa ■■■••• a aaa aaaaa aaaaa aaaaa ■aaaaaaaaaaaaaaaaaaaaaafeaaaaaa aaaa ■■•■■■ •■■■■•■■aa ••■■aaaaaa ■■■••■■•■«  I 
i a aaa •■••■•••■■ a aaaaa aaaa aaaaa aaaaa ■■■••■■■■■■■•■••■••■ aaaaa ■••■■••■•■ ••■ ■■■ •■••■• ■•■ aaaaa ■•■•■•■■■■ •■*■■**■■"  I 
■aaaa aaaaa aaaaa ■■■•■■■■■■■■■■■■■•■■■■•■■ ■■•■■■■•■•••■•■■■■■•*•••■■■■•••••••■■■■■»••■■■■■»•■•■•■••■•*••■•■•*••• 

••■•■■■•■■■aaaaaaaaa •»»■■■■■■■•■•■■■■■■■■••••■■■■■■•■■••■•■• ■••■■••■■• •■•••■•■•• •■■»■•••*••••»•■•••••*■•■■•»•• 

■••aaaaaaa aaaaa aaaaa aaaaa aaaaa •■•■■•••■«••■••■■■■■ aaaaa aaaaa ■•■••■■■■■ •••••••■•••••■■••••»•■*••■»■■••■•;■••••■ L 

■aaaa aaaaa ■aaaa*aaaa aaaaa aaaaa ■■■■■•■■■■ ■■■•■■aaaaaaaaa aaaaa aaaaa aaaaa aaaaa aaaaa •aaaa aaaaa aaaaa aaaaa aaaaa ■aaaa  I 
a ■ aaa ■•■••• ■■■••■aaa aaaaa •aaaaaa«aaaaaaa ■■■■■■■•••■aaaaaaaaa aaaaa aaaa a aaaaa aaaaa aaaaa •■■•■••••a aaaaa aaaa a aaaaa  I 


• ■•■■•■•■■ SSSSSSaa* 


TRANSMITTER  ONE 
CLEARANCE  QUADRATURE 


[■■■• ■■■■•••■•■■■■■■■•■ a ■■■••■■•■■( ■•••■••••■  1 

■■•••••••■•••• ••■••*■••»■•(■•••■•••••••■•■■•  I 

aaaaa ■■■■••aaaaaa* ■■••a aaaaa ■•■■■■■ ■ ■■■■••■  I 
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